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A Digital Storage and Scan Converter 
for Weather Satellite Images 


Part 1: Electronic Module 


This article comprises three parts in which 
three individual PC-board modules will be 
described in detail: Electronic board YU 3 
UMV 001, storage board YU 3 UMV 002, and 
synthetic-colour board YU 3 UMV 003. If syn- 
thetic colours are not required, the first two 
boards are sufficient to provide you with a 
video-weather satellite image on the screen 
of the monitor when provided with the 2.4 kHz 
subcarrier signal (for instance from module 
DC 3 NT 003). This image can be from one of 
the geostationary satellites such as METEO- 
SAT, or from one of the polar-orbiting 
weather satellites of the NOAA and METEOR 
series. This in turn only depends on the 
extent of the RF-system used. All start, stop, 
and synchonizing functions for the various 
satellites are carried out automatically. 


The synthetic-colour module converts the 
grey levels into appropriate colours, which 
are then fed to an oscillator that is modulated 
with this synthetic-colour signal. This can 
then be viewed on a conventional colour TV- 
receiver tuned to a suitable VHF-channel, 


Just after this article was completed, and ready 
for printing, discussions were made between the 
author and editors, which led to a further 
development of this digital-storage module. This 
resulted in the use of 64 k memories which allow 
the spatial resolution of the module to be 
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increased by four from the original 128 x 128 to 
256 lines, 256 image points (pixels), and 64 grey 
levels. Since the re-writing of this article would 
delay the description of this interesting module 
too long, and since the described electronic 
module is not affected by this increase of reso- 
lution, we have decided to bring this article in its 
original form and to discuss the slight changes 
that must be made in Part 2 of this article. Part 2 
will now describe the digital storage module 
having the higher resolution. 


Please, do not be confused when references are 
made to the old 128 x 128 storage module. 


INTRODUCTION 


All siow-scan TV systems have one main dis- 
advantage: The transmission time of an image is 
far longer than the storage time of the human 
eye, This means that slow-scan images cannot 
be viewed on a conventional cathode-ray tube, 
and that some form of storage is required in 
order to view the image information on the 
screen. In the past, various systems have been 
developed for this: Special long-persistance 
tubes for radar and SSTV, as well as a large 
number of electro-chemical methods for provid- 
ing tacsimile images. The principle of digital 
storage was, of course, known but was not used 
in practice due to the large amount of storage 
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required for each image. Fortunately, the price 
of digital MOS storage circuits has decreased 
continuously, and new types are becoming avail- 
able with higher capacity and better usability. 
This means that digital storage modules cannot 
only be realized professionally, but now re- 
present the most favorable method of displaying 
such images for radio amateurs. 


The amount of storage required is dependent 
both on the spatial resolution (number of lines x 
the number of image points ‘‘pixels’’ per line) 
and also on the radiometric resolution (number 
of grey levels), Practical considerations limit the 
spatial resolution to values between 128 lines x 
128 pixels (16 k storage) and 512 lines x 512 
pixels (256 k storage). Lower resolution systems 
than with a 16 k storage would not be less 
expensive due to the extensive control elec- 
tronics required, Larger systems having more 
than 256 k memory would not produce appreci- 
ably better results on conventional TV-tubes 
although they would be much more expensive. 


On the other hand, the choice of the number of 
grey levels (radiometric resolution) is not as 
Straight forward. Usually, 16 grey levels (includ- 
ing black and white) are chosen for low-cost 
systems and this corresponds to four bits of 
memory per pixel, Practical experiments have 
shown, however, that the radiometric resolution 
is far more important than spatial resolution 
when receiving satellite images. It has been 


Block diagram of a APT/WEFAX/HRPT station 
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found that images are still usable with a spatial 
resolution of only 64 pixels x 64 lines (less than 
one tenth of the original resolution), however, at 
least 64 grey levels (6 bits of memory per pixel) 
are required for an infra-red (/R) image to reduce 
the quantisization effects to a tolerable level, 


The scan converter to be described in this article 
has a resolution of 128 pixels x 128 lines x 64 
grey levels, provided by a 16 k x 6 bit memory. 
As can be seen in the block diagram given in 
Figure 1, the circuit is divided into two functional 
modules accommodated on two separate PC- 
boards, Module YU 3 UMV 001 is provided with 
the APT (or WEFAX) signal (modulated 2.4 kHz 
subcarrier) and converts it into a digital format 
Suitable to be written into the digital memory. In 
addition to this, module 001 also decodes all the 
synchronizing information of the APT/WEFAX 
format, and contains the operating voltage 
supply for the whole digital storage. 


Module YU 3 UMV 002 is provided with all 
signals generated in module 001, but is also 
designed to accept the output of a frame syn- 
chronizer for reception of high-resolution (HR)- 
digital images (''HRPT"’), which are also trans- 
mitted by METEOSAT and NOAA, Module 002 
also possesses a line-buffer memory (128 x 6 
bit), a main frame memory (16 k x 6 bit), a TV 
synch. generator, driver circuits for the memo- 
ries, and a D/A converter. The output of module 
002 is an analog, video signal compatible to 
CCIR (320 lines per frame), which can be directly 
fed to a conventional video monitor. 


195 


overdrive indication 


signal lave! adjust 


filtering and 


demodulation AID conversion 


clock generation 


2400 He 
subcarrier 


from receiver 
or tape rec 


2400 He 
synchronization 
chain 


logie 


manual initial sync 


we or 


initial 


114 brseee 


Vv 


HF COMMUNICATIONS 4/82 


YU 3 UMV 001 


connections with 


seria! date YUSUMY 002 


bit clook 


pixel clock 


line clock 1 MHz clock 


power supply 


*126V 
1 MHz clack 


oxternal 
supply 


manual syne 


Fig. 2: Block diagram of the circuits on PC-board YU3UMV 001 


A third, smaller PC-board YU 3 UMV 003 con- 
verts the grey levels into variable synthetic 
colours. This signal is then fed to a PAL modu- 
lator so that the weather satellite images can be 
viewed in synthetic colour on a free channel of a 
conventional colour TV-receiver, This module is 
not absolutely necessary, but one is able to use 
the facilities of synthetic-colours at little extra 
cost and you will be amazed at the effect this has 


video signal, and reset the line-frequency 
divider, It is possible for the image to be manually 
synchronized if these circuits are not able to 
recover the synchronizing pulses from the signal 
due to a poor signal-to-noise ratio, 


The power supply procures all the required 
positive and negative supply voltages from a 
single, positive 12.6 V external supply (negative 


ground), which need not be stabilized, This 
means that the unit is portable, and can be 
driven, for instance, from a car battery. Module 
001 also includes a 1 MHz clock oscillator, which 


on your visitors! 


1. 
ELECTRONIC BOARD YU 3 UMV 001 


The block diagram of this module is shown in 
Figure 2. The APT WEFAX signal is firstly 
filtered in a bandpass filter and demodulated, 
The analog, video signal is sampled and con- 
verted in an 8 bit A/D-converter, Only 6 bits are 
required, which are then converted into a serial 
format, Synchronization is obtained from the 
2.4 KHz APT/WEFAX subcarrier and all clock 
signals are obtained from a PLL, which is syn- 
chronized to the 2.4 kHz subcarrier, This is 
followed by a chain of dividers. Additional cir- 
cuits provide the initial synchronization (initial 
phasing) of the image. These circuits recognize 
the synchronizing sequences present in the 
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is used to drive the TV-synch. generator on 
module 002. 


1.1. 
Circuit Description 


In order to describe the complex circuit more 
easily, it is to be divided into six parts, Each part 
corresponds to one block in Figure 2. All external 
connection points for input and output signals, 
potentiometers, switches, etc., are designated 
with Pt. 1.. for module 001, Arrows are given 
where interconnections are made on the PC- 
board. 
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1.1.1. Filter and Demodulator 


The filter and demodulator block is shown in 
Figure 3. The level potentiometer A 101 Is 
accommodated on the front panel, and is follow- 
ed by a bandpass filter for the APT/WEFAX 
signal. This is followed by the second amplifier of 
the LM 324, which drives the AM-demodulator 
equipped with D 101 and DO 102, that is then 
followed by a lowpass filter for the video signal, 


The circult was designed to accept the APT- 
signals provided by a typical FM demodulator 
(TBA 120 or similar), Since the APT signal only 
contains useful information between 800 Hz and 
4000 Hz, the S/N ratio can be considerably 
improved by filtering out out-of-band noise (e.g.: 
this is already made in module DC 3 NT 003). 
Since the FM-modulators on board the satellites 
do not employ preemphasis, the demodulated 
S/N will deteriorate with the square of the 
modulation frequency. This means that it is parti- 
cularly important to filter out noise components 
above 4 kHz and to use a good, lowpass filter in 
conjunction with an operational amplifier. The 
filtering below 800 Hz is less demanding, and it 
is only necessary to efficiently suppress any 
50 Hz power-line frequency interference, and 
this can be obtained by correct selection of the 
coupling capacitors. 

The second operational amplifier drives the AM- 
demodulator — a full-way rectifier. Experiments 
have shown that itis not necessary to have a very 


Bandpass filter, video demodulator and low-pass fitter 


good balance of the demodulator, and a simple 
inverter is satisfactory (third OpAmp), In addition 
to the required video signal, a very strong com- 
ponent at twice the subcarrier frequency 
(4.8 kHz) is present at the output of the rectifier. 
This should not be fed to the sample-and-hold 
circult, and is therefore filtered out in an active 
lowpass filter using the fourth operational ampli- 
fier. 


Trimmer R 102 is provided to adjust the DC-level 
of the video signal. This allows the black value of 
the image to be shifted to the commencement of 
the transfer curve of the A/D converter so that 
the available grey scale is used to the full. 


1.1.2. The 2.4 kHz Synchonizing Chain 


Figure 4 shows the 2.4 kHz synchonizing chain, 
which comprises a two-stage, narrow-band 2.4 
kHz filter and a PLL-circult with subsequent 
divider that generates all required frequencies 
for the clock generator, which are all phase- 
locked to the subcarrier signal, C-MOS inverters 
are used as active components in the 2.4 kHz 
filter since they have a smooth, well defined 
symmetrical limiting characteristic. This is not 
true for all conventional, operational amplifiers, 
which are subject to saturation, ringing, 
unbalanced limiting, and similar problems when 
operated with high-level signals. The given 
circuit allows wide tolerances of both active and 
passive components of the filter, and the high 
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Fig, 4; Filter, 2.4 kHz synchronization, and divider for zoom-display 


input Impedance of the C-MOS inverters allows 
a wide choice of R and C values, It is only 
important that C-MOS gates of the A or UB series 
are used, since the B series has too high a non- 
compensated gain, and usually oscillates in 
feedback circuits. 


The output of the filter is capacitively coupled to 
the self-biassing input of the well-known PLL 
circult CD 4046. Its input has an internal bias 
voltage generator, Phase comparator | (exclu- 
sive or gate) is used, since some input pulses 
might be missing due to noise and/or deep 
modulation of the 2.4 kHz subcarrier. The VCO 
oscillates nominally at 38.4 kHz, which is 16 
times the subcarrier reference frequency. Two 
components require mentioning: The 68 kKOhm 
resistor at pin 12 is not really necessary for 
operation, but ensures a good commencement 
of-oscillation for the VCO under any switch-on 
conditions. Wide tolerances are allowed for the 
VCO-portion of the CD 4046, and it may be 
necessary to modify the value of the VCO capa- 
citor between connections 6 and 7. 


The VCO frequency is divided by 16 in the CD 
4024 binary counter. Frequencies of 19.2 kHz, 
9.6 kHz, 4.8 kHz, and 2.4 kHz are present at the 
outputs of the CD 4024. These frequencies drive 
the clock generator via a selector switch on the 
front panel, and result in the pixel sampling fre- 
quency when divided by 8, 
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The choice of the sampling frequency is not 
trivial, and several factors have to be con- 
sidered, The data rate of an APT-signal is 
approximately 3200 words per second. Since 
this Is limited by the transmission channel band- 
width, it is no use having a higher sampling fre- 
quency. Furthermore, the sampling frequency 
must also be adapted to the size and format of 
the frame memory available. Since the available 
memory (128 x 128 pixels) is much smaller than 
the APT image format (800 x 800 pixels), it 
should be possible to display the complete 
Image at reduced resolution, or to use various 
enlargements or zoomed sections of the image 
at higher resolution, or even original spatial 
resolution, This is possible by changing the pixel 
sampling frequency. 


In theory, there is no relationship between the 
sampling frequency and the APT/WEFAX sub- 
carrier frequency. In practice, however, the 
residual subcarrier frequency or its harmonics 
have to be filtered out carefully from the video 
signal. If these components reach the sample- 
and-hold circult, they will heterodyne with the 
sampling frequency (or its harmonics) and will 
be visible as vertical bars in the image, (diagonal 
bars, if the two frequencies do not have a con- 
stant phase relationship to one another). In the 
case of a 16k (128 x 128) memory, it is possible 
to select 2400 Hz or subharmonics as sampling 
frequency. Since no heterodyne products 
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except a DC-component will be produced below 
the sampling frequency, far less filtering of the 
video signal will be required. However, it is 
important that the sampling frequency is phase- 
locked to the subcarrier frequency. Phase- 
locking of the sampling frequency to the sub- 
carrier frequency also results In other advan- 
tages: It provides an excellent tracking of tape- 
speed variations when displaying recorded 
images. 


Table 1 gives the possible display formats on 
selecting these sampling frequencies: 2400 Hz, 
1200 Hz, 600 Hz, and 300 Hz. 


Weather satellite METEOSAT 
received APT 
240 lines p. m. 


1.1.3. A/D Converter and 
Clock Generator 


As can be seen in Figure 5, a C-MOS trans- 
mission gate (| 105) is used as sampling switch. 
The input impedance of the A/D converter 
ADC 0804 (National Semiconductor) is suffi- 
ciently high so that no additional amplifier is 
required for the holding function (100 nF capa- 
citor). The 680 Ohm resistor from pin 9 (Vr»1) to 
ground defines the dynamic range of the A/D 
converter from 0 V to approximately 2 V. The 
ADC 0804 has an internal clock oscillator 
(Schmitt-trigger gate) which is provided with 
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external components connected to pins 19 and 
4, and R 106 Is aligned to 800 kHz. A clock fre- 
quency of 800 kHz provides a conversion time of 
approximately 100 7s. The conversion is started 
at the leading edge of the conversion-command 
signal (see Figure 9), When conversion is com- 
pleted, the data is transferred to the output 
storage of the ADC 0804. An 8-input NAND gate 
detects the over-range, which is displayed by a 
LED on the front panel. This indicator is very use- 
ful for adjusting the signal level at the input of the 
video demodulator correctly. The appropriate 
potentiometer is adjusted correctly when the 
LED just starts blinking, which indicates that the 
dynamic range of the A/D converter is being fully 
utilized, without excessive clipping. 


The parallel data at the outputs of the ADC 0804 
are serialized in the multiplexer (| 108) where the 
two lowest-valency bits are suppressed, The 
radiometric resolution of 6 bits #64 grey levels 
is dertermined at this point, 


The multiplexer CD 4051 is driven by the divider 
CD 4024 (I 109), and converts the parallel data in- 
to serial form, being fed to pin 3 of one of the 
buffer amplifiers, from where they are fed via 
Pt 113 to module YU 3 UMV 002 for storage. 


The clock generator also includes a decoder |o- 
gic to generate the conversion command and 
pixel clock. Finally, the operation of the buffer 
amplifiers should be described through which all 
output signals from module 001 are fed: Serial 
data, coherent bit-clock, pixel-clock, and line- 
clock (see Figure 7). The gates with three 
possible output states (tri-state gates) are nor- 
mally switched on when the enable input Pt 116 
is grounded; if, however, Pt 116 is connected to 
+5 V, this will disable the tristate buffers so that 
signals from another source, such as the frame 
synchronizer shown in Figure 1, can be fed to 
module 002, 


The line sampling clock is derived from the pixel 
sampling clock, It is important here to know that 
the line sampling clock is only equal to the image 
line frequency when the maximum geometrical 
resolution is to be retained. If an image is to be 
displayed at reduced resolution,m it is not only 
necessary to reduce the pixel sampling clock to 
lower the horizontal resolution, but it is also 
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necessary to reduce the line sampling clock to 
lower the vertical resolution in order to avoid a 
severe, geometrical distortion, For example, if 
the image is to be displayed at 1/4 of the original 
resolution (nearly the whole image In the case of 
a 128 x 128 memory), then the pixel sampling 
tate should be lowered to 1/4 of the maximum 
sampling rate, and only every fourth line of the 
image should be written into the memory. This 
means that the ratio between the pixel sampling 
frequency and the line sampling frequency 
remains constant for a fixed image format and 
memory size, In the case of a 128 x 128 memory, 
displayed on a TV-screen having a 4:3 aspect 
ratio, the ratio between the two sampling fre- 
quencies is 600 for geostationary satellites such 
as METEOSAT and both METEOR standards, 
and 1200 for NOAA satellites. 


A half and a quarter of the pixel sampling fre- 
quency are available at the outputs of divider 
1 109 (pin 6 and pin 5). A further division by 300 is 
performed by the line clock divider (I 118 and 
1119 in Figure 7) which provides the required 
ratios of 600 or 1200 between the two sampling 
frequencies. Auxiliary outputs are provided for 
other satellite standards, for example for the 
(very seldom active) METEOR IR-transmissions 
which require a ratio of 150 between the two 
sampling frequencies. 


These auxiliary outputs are Pt 109 and Pt 112. 


1.1.4. Synchronizing Logic 


The initial synchronizing logic (see Figure 6) can 
operate automatically by decoding the start and 
stop tones of the geostationary (METEOSAT) 
WEFAX transmission, or manually by decoding 
the synchronizing pulses of METEOSAT, NOAA, 
or METEOR, The three PLL tone decoders of the 
LM 567 series are aligned to 300 Hz, 450 Hz, and 
840 Hz. Since very high capacitance values 
would be required in the output-filter outputs 
(pin 1) of the first two decoders (1 112 and | 113), 
external delay gates are connected to their out- 
puts (pin 8). The 300 Hz and 450 Hz decoders 
control an RS flipflop to implement the automatic 
Start-stop function, 
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Fig. 6: Tone decoder and synchronizing logic 


A delayed 300 Hz pulse connects the highest- 
valency bit (MSB) from the A/D converter to the 
reset of the line clock divider. The synchronizing 
pulses which immediately follow the 300 Hz start 
tone, synchronize the line divider automatically. 


The integrated circult LM 567 is a narrow-band 
tone decoder and it is not very suitable to detect 
very short tone bursts such as the horizontal 
synchronizing pulses of the NOAA and METEO- 
SAT images (7 cycles). The operation of the 
840 Hz detector is not very reliable since it is 
also sensitive to image patterns similar to syn- 
chronizing pulses, and to noise, and it is some- 
times necessary to repeat the manual synchroni- 
zing process. On the other hand, METEOR 
satellites with 120 lines/min. have far longer 
synchronizing bursts (16 cycles) but, unfortuna- 
tely, the frequency of these bursts is not exactly 
300 Hz and a separate tone decoder would be 
required to obtain better results. 


However, the S/N ratio is usually very poor at the 
202 
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polar orbiting satellites, especially when using 
simple omnidirectional antennas. 


1.1.5. Line Clock Divider 


The line clock divider (Figure 7) comprises two 
dividers. The first is a divide-by-three (1 118 and 
two NAND-gates [! 117]) which is followed by a 
divide-by-100 (I 119), The divide-by-three divider 
can also be preset to divide by two or by four 
using two pushbuttons. In this manner, a slightly 
higher or lower line clock frequency can be 
generated to manually shift the image in either 
direction, 


The amount of shift is proportional to the time the 
pushbuttons are depressed, The diodes at the 
output of the by-100-divider CD 4518 (| 114) are 
connected as an AND-gate to narrow the output 
pulse. This is required for some satellite stan- 
dards, for instance to receive the METEOR IR- 
images (20 lines/min.) 
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Fig. 7; Divider for line clock and image shift 


1.1.6. Power Supply and 
1 MHz Oscillator 


The power supply accommodated on the PC- 
board YU 3 UMV 001 (see Figure 8) also 
supplies the stabilized voltages for module 002. 
The nominal value for the external voltage at 
Pt 125 is 12.6 V, however, the whole unit will 


*12V *8V 


Fig, 8: 
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operate between 10 and 15.5 V at normal 
ambient temperatures, The overall current drain 
is in the order of 400 to 450 mA, Diode D 110 pro- 
tects the circuits against incorrect polarity, and 
the AF-choke suppresses the pulses from the 
digital circuits in order to ensure that they are not 
fed to the receiver via the power supply line, A 
three-terminal voltage regulator supplies a 


YU 3 UMV 
001/6 


Power supply from one current source, and the 1 MHz oscillator 
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Fig. 9: Output data format generated on PC-board YU 3 UMV 001 


voltage of +5 V; it should be mounted on a sulta- 
ble heat sink (or cabinet). No insulation is 
required since the heat sink of the 7805 is 
grounded. A clock generator circuit type NE 555 
is connected as multivibrator, and its output AC- 
voltage is rectified in a fullwave rectifier in order 
to obtain approximately -8 V, The -5 V supply 
voltage required is obtained using a simple 
zener diode/transistor regulator, 


PC-board 001 is also equipped with a 1 MHz LC- 
oscillator, from which the horizontal and vertical 
TV-frequencies on module 002 are derived, 
Since the format of the TV-signal generated on 
module 002 does not correspond exactly to 
CCIR (320 lines instead of 312.5 lines per frame), 
a variable oscillator is preferable to a crystal 
oscillator, Practical experiments have shown 
that some TV-monitors (or modified TV-recei- 
vers) are more sensitive to variations of the line 
frequency (loss of horizontal synchronization), 
whereas others are more sensitive to fluctua- 
tions of the frame frequency (interference with 
the 50 Hz power line), This can be compensated 
for by carefully aligning L 101, 
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1.2. 
CONSTRUCTION 


Printed circuit board YU 3 UMV 001 has dimen- 
sions of 85 mm x 190 mm and is single-coated. 
The component locations are shown in Figure 
10, and Figure 11 shows a photograph of the 
author's prototype. 


Due to the low spacing of the holes on the PC- 
board, it is necessary for the resistors to be 
mounted vertically, and an additional 7 bridges 
are also required: 

: Reset 4518, 4027 

+12 V supply 

-8 V supply 

A/D converter: MSB 

Ground for 4051 

Conversion command 

Demodulated video voltage. 


The 30 connection points designated with Pt 1.. 
In the circuit diagrams are connected to 
switches, pushbuttons, potentiometers, and 
other connection points, also on PC-board 002 
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3xINL1L8 Fig. 10: 

Component location 
plan of the 
single-coated PC- 
board YU 3 UMV 001 
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(and 003). Solder pins should be used here, It is 
not recommended that iC-sockets be used, 
since in our experience, it is especially the 
(cheap) sockets that cause more problems than 
the integrated circuits themselves. Of course 
one must pay considerabie attention to ensure 
that the integrated circuits and bridges are 
inserted and connected correctly, and that good 
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- Fig. 11 
° Photograph of « 


prototype 
YUJUMV 001 


solder joints are made. It is extremely difficult to 
find such faults afterwards! 


it is mot necessary for this module to be 
screened, however, the whole digital storage 
anc scan converter should be enclosed in a 
meta! Case, as is usual in amateur radio appii- 


Cations 
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1,3, 


Components for YU 3 UMV 001 


ADC 0804 National Semiconductor 1 pe, 
BC 213, BC 415 PNP AF-transistor 1 pe. 
CD 4007 C-MOS IC (various manufact.) 2 pes, 
CD 4011 C-MOS IC (various manufact,) 4 pes. 
CD 4024 C-MOS IC (various manufact.) 2 pes. 
CD 4027 C-MOS IC (various manufact.) 1 pe. 
CD 4046 C-MOS IC (various manufact.) 1 pe. 
CD 4051 C-MOS IC (various manufact.) 1 pe. 
CD 4069 UB C-MOS IC (various manufact.) 1 pe. 
CD 4503 C-MOS IC (various manufact.) 1 pe. 
CD 4518 C-MOS IC (various manufact.) 1 pe. 
LM 324 Quadruple OpAmp 1 pe. 
NE 555, LM 555 Clock generator circuit 1 pe. 
NE 567, LM 567 Tone decoder 3 pes. 
SN 7430 N 8-NAND, TTL 1 pe. 
All these integrated circuits are in a dual-in-line case! 

7805 5 V stabilizer 1 pe, 
C5V6 Zener diode, approx. 200 mW 1 pe. 
LED Type and colour as required 1 pe. 
1 N 4007 Rectifier diode 1 pe. 
1 N 4148, 1 N 4151 Switching diode 9 pes. 
Six-hole ferrite core (Philips) 1 pe. 
Variable inductance, approx, 90 wH, dimensions 10 x 10 1 pe. 


or Neosid type 5960 (black/red/red) for which new holes must be drilled! 


The three 220 uF capacitors are aluminium 
electrolytics for 25 V, with a spacing of max, 
27.5 mm, 


The other 13 polarized capacitors are tantalum 
electrolytics. The non-polarized capacitors for a 
spacing of 7.5 mm or 5 mm are plastic foil capa- 
citors. Ceramic disk capacitors having a low 
temperature coefficient can be used for the 
82 pF and 560 pF types. It is only necessary for 
ceramic capacitors to be used for the 22 nF 
bypass capacitors. 


Since all resistors are mounted vertically, 
various sizes are suitable. The nine trimmer 
potentiometers have a spacing of 10/5 mm. 


1.4, 
Connecting and Preparing the 
Electronic Board 


Firstly check the three voltages generated on the 
PC-board, after which the three oscillators 
(38.4 KHz, 800 kHz, and 1000 kHz) should be 
aligned to their nominal frequencies. After this, it 
is possible for the three tone decoders to be 
aligned to 450 Hz, 300 Hz, or 840 Hz. This can be 
carried out by measuring the free-running fre- 
quency with the aid of an audio frequency 
counter, or by driving them one after another 
using an exactly calibrated audio generator and 
observing the locking-in process at pin 8, 
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This can be carried out using the live signals 
from METEOSAT where the start and stop tones 
are repeated approximately every 4 minutes 
(see VHF COMMUNICATIONS). However, the 
840 Hz tone burst transmitted by NOAA is very 
short, and alternates very rapidly with the 
1040 Hz burst which means that this tone 
decoder can only be aligned with the aid of 
measuring equipment. 

The circuit of the electronic board has been 
explained extensively so that on can carry out a 


ing to one’s own experience, and the amount of 
measuring equipment available. If no compo- 
nent, or soldering errors are present, it is 
possible for this board to be connected directly 
to module 002 after carrying out the previously 
mentioned adjustments, and to carry out the 
final alignment during practical operation. A 
wiring plan, and alignment details are to be 
described together with PC-board YU 3 UMV 
002. The description of module 001 is now to be 
completed with a table showing the relationship 


large number of measurements and checks on _-°% the alignment components. 

the circult based on these descriptions, accord- 

— Function Notes 

R 101 Subcarrier level Potentiometer on the front panel 
R 102 Base of the grey staircase 

R 103, Rh 104 Center frequency of the 2.4 kHz-filter to max, at | 103/14 

R 105 PLL-center frequency: 38.4 kHz 1 102/10; approx. 1.5 V 

R 106 800 kHz oscillator in ADC 0804 1 107/19: 800 kHz (high-imped.) 
R 107 Drive level for tone decoder Align for secure lock-in 

R 108 450 Hz tone decoder measured at pin 5 

R109 300 Hz tone decoder measured at pin § 

R110 840 Hz tone decoder measured at pin 5 

L101 1000 kHz 1 122/12:1000 kHz 


$e 


Editorial Note: 

As mentioned in the introduction, the spatial 
resolution of this digital-storage module was 
increased from 128 x 128 to 256 x 256. Only a 
few modifications are required to the electronic 


board YU 3 UMV 001, and these will be dis- 
cussed in Part 2 of this article, which will now 
Gescribe the digital storage with the higher 
resolution. 
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Hans-Joachim Senckel, DF 5 QZ 


A 6cm Transmitter for FM and SSB 


In order to contribute to the »pile-up« on 
the 6 cm band, mentioned by DD O QT in 
Edition 2/82 (1), the author is to describe a 
matching transmitter for the described re- 
ceive converter, 


4 
DESCRIPTION 


Firstly, the author modified the receive conver- 


ter described in (1) to make an FM-transmitter 
(see Figure 1). The efficiency of the varactor 
diode was improved by providing an idler cir- 
cult, and an additional matching screw. Three 
further compensation screws were provided 
between filter and N-connnector (Figure 2), to 
optimize the matching of the waveguide transi- 
tion, A screw was also provided for compensa- 
ting the output coupling pin, but was not requi- 
red in practice. The waveguide transition is 
flanged on; it can be exchanged for a diode 
probe (1N21) for measuring purposes 


Fig. 1: 


The frequency multiplier (FM)-transmitter based on the receive converter described In (1) 


Fig. 2: 


It was found during the subsequent communi- 
cation experiments in FM to a fixed station 
over a path of 35 km that the readability was 
not sufficiently good due to the low field- 
strength (15 dB). This led to the construction of 
an SSB transmitter (Figure 3). This version is 
also based on the receive converter, The 
receive mixer diode is replaced by a storage 
varactor, and those modifications that were 
made to the FM-transmitter were added, The 
varactor diode is provided with the required lo- 
cal oscillator frequency via the matching net- 
work shown in Figure 4. The subsequent filter 
ensures sufficient selectivity. The filtered oscil- 
lator signal is fed to the mixer diode. The 144 
MHz SSB signal is fed to the mixer diode via a 
further matching network (Figure 5). The re- 
quired signal is passed through a filter as des- 


OCO@DA 006 
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Fig, 3: 
described in VHF COMMUNICATIONS 


210 


The screw for the varactor diode, the filter pins, and the output compensating screw can be seen 
on the lower side of the multiplier transmitter. 


cribed in (2) to the output coupling connector 
(waveguide transition). Compensation screws 
are again provided for optimum matching. It 
was possible using this transmitter to operate 
two-way SSB communication 


2. 
CONSTRUCTION 


The waveguide can be made from 0.8 mm to 
1.0 mm brass plate. The inner dimensions are 
34.8 mm x 15.8 mm, The nuts for the M5 or M6 
tuning screws and compensation screws, as 
well as the N-connector(single-hole mounting) 
are soldered into place. If BXY ... types are to 
be used as varactor or mixer diode, the mount 
described in (1) should be used, Wher using 


Paraboli 


OF 50Z ) reanete 


The SSB transmitter can be combined from modified modules 


50cm dia 
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1923.2 Meer 
som 
C3 


OF 5QZ 


idler circyil 
Screw M3 


Fig, 4: Matching network for the local oscillator 
frequency 1123.2 MHz/4 W 


L4: 1 turn of 1,5 mm dia, silver-plated copper wire wound 
on a6 mm former, self-supporting, soldered between 
the trimmers; 


L2: 1 turn of 0.6 mm dia, sliver-plated copper wire wound 
on a 5 mm tormer, self-supporting; 


C3: Chip capacitor, 270 to 1000 pF 
C4-Cé: pate" possible quality tubular or spindle 
trimmer 0.3 ~6 pF 


low-cost diodes (case similar to 1N21), the va- 
lues given in the constructional diagram 
(Figure 6) are valid, 
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Fig. 6: 


Fig. 5: Matching network for the 144 MHz signal 

LS: 6 turns of 1 mm dia, silver-plated copper wire wound 
on a6 mm former, self-supporting, soldered between 
gr round and C7; 

oll tap to connector: 1 turn; for C8: 1,5 turns trom the 

cold end 

AFC): 50 cm 0,4 mm dia. enamelied copper wire wound 
on 3 mm tormer 

CT: Alt-apaced trimmer (tronser) max. 34 pF 

C8: Ceramic capacitor 1 nF 


The matching networks are made on PC- 
board material and are soldered to the side of 
the completed waveguide (Figure 7), 


Miner Varas tor 


C2 Cc) 


Dimensions of the transmit converter: Top and side view 


Waveguide: A 70 (WR 137/WG 14) 
C1, C2: Home-made 
Multiplier diode: BXY 38 (Philips) or similar 
Mixer diode: 1 N 23 or cheap alternative 


bypass capacitors with PTFE foil as described several times in this magazine 
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Fig. 7 


The transmit converter 144/5760 MHz in a waveguide confi guration with the matching networks 
for local oscillator and signal frequency soldered into place 


3. 
ALIGNMENT 


lator power of 3 to 4 W at 

1123.2 MHz via the matching network to the 
The input circuits are aligned 

urrent on a mA-meter connec 


Firstly, feed an 


varactor diode 
for maximum c 
ted between testpoint MP 1 and ground. In ad 
dition to this, a suitable reflectometer should 
be connected between frequency multiplier 
and oscillator in order to allow alignment to ob 
tain an optimum standing wave ratio 


Subsequent to this, the alignment screw of the 
local oscillator filler should be tuned for maxi- 
mum mixer diode current. The mixer diode cur- 
rent can be read off on an mA-meter connec: 
ted between testpoint MP 2 and ground. The 
insertion depth of the M6 filter screw amounts 
to approximately 5 mm at 5616 MHz. The 
fourth harmonic will be energized at a depth of 


approximately 12 mm 


The ert pr enc S ° 
the required frequency filter subsequent t 


the mixer Ciode is also tuned together with the 


ocal oscillator frequency. A diode probe con 
to the output coupling connector, or a 


Suitable watimeter, are used to indicate the 
SHF-output. All screws can now be aligned for 


maximum output power 


After completing the alignment, the mixer dio 
Je is fed with a 144 MHz signal of approxima- 


tely 300 mW via the matching network. Finally 


the matching circuit comprising L 3 and C 7 is 
optimized so that the oscillator output power 
on the diode probe falls off noticeably. The fil 
ter screw after the mixer diode is rotated out by 
1 to 2mm and thus tuned to maximum output 
power of the required signal (5760 MHz). Ifthe 
input power from the oscillator is now removed 
from the frequency multiplier, no output power 
should be indicated on the SHF-probe. The 
same is valid when disconnecting the 144 MHz 


signa 
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After this, all circuits are aligned alternately for 
maximum output power at the required fre- 
quency, The adjustment of the compensation 
screws can only be made with the aid of a part- 
ner station with S-meter or on a spectrum ana- 
lyzer. The load resistor of the mixer diode is al- 
80 aligned for best SSB modulation by monito- 
ring the output signal, 


4, 
MEASURED RESULTS 


Both described transmitters were examined 
on a spectrum analyzer and measured. The in- 
put power from the oscillator (1123.2 0r 1123.5 
MHz) amounted to 4 W. The FM-transmitter 
provided an output power of 380 mW at 5760 
MHz with an input power of 4 W. The SSB 
transmitter provided an output power of 40 
mW using the same oscillator power together 
with a 144 MHz signal of 300 mW. The image 
rejection amounted to -38 dB and the sup- 
pression of the local oscillator frequency was 
measured to be — 18 dB. The microwave dio- 
des used in the transmitter are so-called low- 


Transverters 
for 1296 MHz 


ST 1296/144 A: 2m IF, output 1 W 
ST 1296/144 B: 2m IF, output 3 W 
ST 1296/28: 10 m IF, output 1 W 


DM 699,00 
DM 875.00 
DM 855.00 


x 


cost diodes (R. Heidemann, DC3QS). We 


“know from experience that the efficiency can 


be increased by using special microwave dio- 
des such as the BXY 38, or BXY 41 


A50 cm parabolic reflector with a horn for 5760 
MHz was used as antenna, and has a gain of 
approximately 30 dB. The partner station 
DC © DA used a 70 cm parabolic with combi- 
ned horn for 13 cm and 9 cm (approx. 20 dB). 
The reports over a distance of 35 km, which is 
a poor path, amount to 10 dB over noise in the 
SSB mode. 


5. 
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A Receive Converter for the 6 cm Band 
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Receive Mixer for the 6 cm Band 
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We would like to introduce our second generation of 23 cm transverters for operation in conjunction 


with either 10 m or 2 m transceivers. 


@ Double-conversion both on transmit and receive with the 10 m version to obtain the 
extremely high image and spurious rejection and clean spectrum. 


@ Overall noise figure of the receive converter typically 3.9 dB 


@ Transverters are available in 3 versions 


x UW technnik terry 0. Bittan « Jahnstr. 14» Postfach 80 : D-8523 Balersdort 


Tel,; West Germany 9133 / 855 - For representatives see cover page 2 
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Straight-Through Mixer for 24 GHz 


Many of those having experience in wide- 
band communications on the 10 GHz band, 
have, maybe, often wished to continue these 
activities to the next higher amateur band. 
The technology used on the 24 GHz band is 
similar to that of 10 GHz, with exception of the 
dimensions. The additional path loss with fog 
and rain has been found not to be a problem in 
experiments made over 50 to 120 km. The 
free-space path loss at 24 GHz, is, it is true, 
7.6 dB more than at 10 GHz, however, that can 


be compensated for by using antennas of the 
same size. On the other hand, this has the dis- 
advantage of decreasing the beamwidth, 


Virtually no 24 GHz components are available on 
the surplus market and a similar module to the 
10 GHz gunnplexer manufactured by Micro- 
wave Associates does not exist, at least not ata 
reasonable price. Oscillators can be home- 
made or are available for approximately 
DM 300,— from various manufacturers, Circula- 


Fig. 1: 
and horn antenna, is only 86 mm high. 
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The whole 24 GHz transceiver comprising Gunn oscillator, straight-through mixer, 
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tors for the K-band are very expensive. For this 
reason, a system comprising oscillator and 
Straight-through mixer is more advisable for 
amateur applications. 


1. 
PRINCIPLE OF OPERATION 


The straight-through mixer is installed in a wave- 
guide type R 220 which Is terminated by two 
matching flanges. One side of the mixer is con- 
nected to an oscillator with iris, and the other 
side to an antenna (see Figure 1). 


The mixer is designed for oscillators having 
approximately 10 mW output power, The power 
loss in the transmit branch is in the order of 3 dB, 
The mixer diodes should be spaced Awg/4 from 
the iris (Ayg = waveguide wavelength). Since 
Awg/4 Is in the vicinity of the edge of the flange, a 
spacing Of 3 Aw,/4 was selected. If an oscillator 
is to be used without iris, it will be necessary to 
change the following dimensions: In this case, 
the mixer diode must be spaced Awg/4 OF Awa/4 
plus any number of 40/2 from the Gunn diode. 
The mixer can be equipped with three tuning 
screws (M2) spaced 4,,/4 from another, The 
position with respect to the mixer diode is not 
critical (Figure 2). The author, however, did not 
use tuning screws since they only provided a 
sensitivity improvement of approximately 1 dB In 
his prototype. 

The waveguide wavelength Ay. can be calcu- 
lated as; 


A 


A = Wavelength in air 
or 12.42 mm for 24.150 GHz 


a = internal dimension of the wide side of the 
waveguide; with R 220, a = 10.67 mm, 


This results in Awg = 15.22 mm; Aw/l4 = 
3.82 mm, and 3 Awe/4 = 11.45 mm. 


The case of the mixer diode is either 100 or 119 
(Figure 3). 


Fig. 2: 
Construction of the straight-through mixer, 
both with and without matching screws 


Special mixer diodes such as the BAT 14 are 
Suitable, but also detector diodes will offer a 
sufficiently good sensitivity, The author used the 
K-band detector diode MA 40277 manufactured 
by Microwave Associates, The well-known 1N26 
is not suitable for consctructing straight-through 
mixers, according to the author, due to Its con- 
struction. 


The mixer diode should be mounted on the side 
of the waveguide since the conversion current 
would otherwise be too great. The current 
should not be less than 400 to 500 wA, and not 
much more than 4 mA, 


ioen 
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ITH 
Fig. 3: 
The diode case type 119 together with its 
dimensions in inch and mm. 
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* 
fain dimensions of the straight-through mixer 


2. 
CONSTRUCTION 


A certain amount of mechanical skill is required 
for construction, and it is advisable to have 
access to a lathe (or to know someone who has 
bothl). 


Firstly saw off a piece of waveguide that is 
approximately 1 to 2 mm longer than required, 
(see Figure 4). Usually, the flanges are rather 
loose on the waveguide, and it is therefore ad- 
visable to make several center taps around the 
inner hole until they fit more tightly. 


After waveguide and flanges are ready, part A 
(Figure 5) should be prepared to the outer 
dimensions and provided with a center, 1.7 mm 
hole. Preferably, one should use a 10 mm rectan- 
gular brass profile for this part. The lip at the 
lower end is only provided to form a stop for 


<1 
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fixing It previous to soldering, and is not 
absolutely necessary. It is also possible for part 
A to be made from round material. 


Part 8 should be made on a lathe. The tightly fit- 
ting flanges are now placed in the correct posi- 
tion on the waveguide, after which part A is fixed 
into position using a small vice; after this, all 
parts are soldered to the waveguide. Any pro- 
truding pieces of waveguide are now removed 
with the aid of a file so that they form a flat sur- 
face with the flange. They can then be polished 
using emery cloth, 


It is also possible to solder in steps by using 
normal solder for the first parts and solder with a 
lower melting point afterwards, With care, it is 
possible to avoid unsoidering the previously 
made joints. 


Part A covers one hole In each of the two flanges. 
Usually, this is not important since it Is sufficient 
to screw on the flange with the aid of three 
screws, For those who want to use four screws, 
It ls possible for part A to be provided with a siot 
on the side that allows longer screws to be used. 


The 1.7 mm hole in part A is now continued 
through both waveguide walls, which ensures 
that the mounting hole for the diode is correct. 
After this, the hole in part A can be extended to 
4.5 mm diameter together with the soldered 
waveguide. The other parts are made according 
to the dimensions given in Figure 5 and mounted 
as shown in Figure 6. Part D can be made from 
an M6 screw, and does not necessarily need to 
be brass. 


TN WOO 
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Fig, 6: 
Cross section of the 
waveguide and diode mount 


3. 
OPERATION 


Install the diode carefully. Mount the oscillator to 
one flange, and connect the antenna to the other 
flange or leave It free. Measure the diode current 
to ground using an ammeter with the oscillators 


switched on; it should be in the order of 0.5 to 
4mA. 


4. 
TIPS 


4.1, Using Mixer Diodes 


Mixer or detector diodes are very sensitive to 
static charge. This means that good care should 
be taken and they should be handled in the same 
way as older MOSFETs without internal protec- 
tion, After installing the diode, the connection 
pin should always be galvanically grounded (for 
example, using a 6-hole ferrite choke). If a diode 
has been damaged, it is not always noticed 
immediately since it still has a slight diode- 
behaviour, in other words the forward and 
reverse current are still somewhat different, but 
are not in the original relationship to another. 
This can be easily checked with the aid of an 
ohmmeter, A mixer equipped with a damaged 
diode is usually 10 to 20 dB less sensitive than a 
correct one. 


Fig. 7: The completed 24 GHz straight-through mixer 
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4.2. Type of Waveguide 


lf another waveguide is to be used to construct 
an efficiently operating mixer, it is only neces- 
sary to calculate the waveguide wavelength and 
to install the diode also at a spacing of 3 Awo/4 
from the iris. However, the author recommends 
R 220 since this is the most common type of 
waveguide for the K-band. Measuring equip- 
ment, attenuators, external mixers of spectrum 
analysers, directional couplers, and other equip- 
ment all use this type of waveguide. If one then 
has access to such equipment, (and some lucky 
amateurs have), one will be angry to find that one 
cannot connect it, 


4.3. Oscillators 


It should be noted during construction of Gunn 
oscillators that it is possible for an oscillator to 
oscillate in the incorrect mode. The frequency 
will be a few GHz too high, and will hardly be 
affected by the tuning screws. In this case, the 
connected mixer will not indicate any, or a very 
low conversion current, although the current and 
voltage values are correct at the Gunn oscillator. 
In such cases, the Gunn diode usually has 


sought its 4/2 resonance from its location to the 
side-wall of the waveguide. This can usually be 
avoided by careful construction of the oscillator, 
and especially of the diode mount. A further 
measure is to use a waveguide type for the oscil- 
lator where the required frequency |s at Its lower 
limit. This means that the path from the center of 
the waveguide (usual location of the Gunn diode) 
to the side-panel is so short that the resulting 4/2 
path results in a frequency at which the Gunn 
diode will no longer oscillate. In the case of 
24 GHz, this would result in an oscillator having 
an iris suitable for R 320, with the rest of the 
module using R 220, 


Attention should be paid with the iris of a Gunn 
oscillator that it is not too small, since it is easily 
possible to lose 10 dB of transmit energy. If the 
power can be measured in some way, even if 
only relatively, itis advisable to increase the size 
of the iris until one comes to the point where the 
output level hardly increases. It is then possible 
for the Iris to be left as it is, or to make a second 
one with a slightly smaller size, The somewhat 
greater instability of the oscillator with respect to 
external effects can usually be compensated for 
using an AFC circuit. 


Fortunately, Germany is one of those countries having a 
low inflation rate — 5 to 6% per year, Even so costs do 
increase even here and we must raise the subcription 
rate from DM 20.00 to DM 22.00 (10% over a period of 
two years). This increase is just able to maintain the 


quality of VHF COMMUNICATIONS both with respect to 
technical content and appearance. 


We are quite certain that you will find this worthwile. 
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Erwin Schaefer, DL 3 ER 


A Spectrum Generator 


for the 24 GHz Band 


A signal generator is also required for test 
and calibration ions even on the 10 
GHz and 24 GHz bands. In this frequency 
range, professional measuring equipment 
is usually either completely inaccessible, 
or so large and heavy that it is 

to lend them out over the weekend, Luckily, 
very many checks can be made with reiati- 
vely simple signal sources and these can 
be simply constructed at home. 


A very useful calibration spectrum generator 
for the 10 GHz band was described in (1). A si- 
milar unit has been used bythe author for four 
years now, and the obtainable output power 
could be increased considerably by use of a 
fast, storage varactor. When driven with a cry- 
stal-controlied signal at 100 MHz and provided 
with a subsequent 3-stage waveguide, the out- 
put frequency is sufficiently pure and provides 
sufficient power in order to synchronize a po- 
wer-Gunn oscillator in the frequency range 
between 10.0 and 10.5 GHz. 


This article is to describe such a module for the 
24 GHz band, whose output power is suffi- 
ciently great that it i8 possible to cover a ran- 
ge of more than 500 m when using antenna 
gains in the order of 30 to 40 dB and in con- 
junction with conventional receive systems 
used for amateur communications. When 
used in conjunction with a home-made wave- 
guide attenuator, itis possible for relative mea- 
surements of the sensitivity of receivers to be 
made. 


1. 
THE CIRCUIT 


As can be seen in the simplified block diagram 
given in Figure 1, the calibration spectrum ge- 
nerator comprises three modules that are dri- 
ven from a OC-voltage of 12 V. The circuit is 
accommodated in a TEKO-box type 28. 


The first module is a 50 MHz crystal-controlied 
oscillator, which is followed by a 50 MHz ampii- 
fier that increases the output power to 1 W. 
This signal drives a storage varactor D which 
works into a i/2 resonator. 


The resonator is the third module and consists 
of a piece of waveguide type WR-42 (R 220), 
The resonator is completely coupled to the 
main waveguide (possibly complete with an- 
tenna) and is strongly dampened. For this rea- 
son, it is not necessary to provide a tuning 
screw or a plunger. 


The author used a storage varactor type BXY 
18 AB (Siemens), and was able to obtain an 
output power of 1.2 mW In the 24 GHz range. 
Unfortunately, no equipment was available to 
measure the spectral power distribution: how- 
ever, it can be estimated to be as follows assu- 
ming a bandwidth of approx, 2 GHz: 
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Fig, 1: 


P, = Power of one spectral line 

P.., © Measured total output power 

B = Bandwidth in which lines appear 

{ = Spacing between spectral lines 
(here: 50 MHz) 


1.2mW 


P 40 = 30uW 


2. 
CONSTRUCTION OF THE 
DRIVE CIRCUIT 


In the auhtor’s prototype, an available crystal 
oscillator manufactured by the US-company 
»Monitor« was used. This oscillator operates 


Fig, 2: 50 MHz amplifier with coupling to the varactor 
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Calibration spectrum generator for the 24 GHz band 


from 5 V DC-voltage and provides an output 
frequency of 50 MHz at two antiphase TTL- 
outputs. It is immaterial which output is used, 


Virtually any circuit can be used to replace this 
oscillator, and examples are given in (2). Att- 
ention should only be paid that the subsequent 
amplifier is able to provide at least 0.5 W forthe 
storage varactor. 


The most interesting part of the circuit is given 
in Figure 2. Due to the high heat-loading of the 
transistor 2N 3866, it is very important to pro- 
vide a heat sink. The output power and thus 
the operating point of the storage varactor D 
can be adjusted with the aid of the emitter re- 
sistor R 1. 


o~7.5mm « 9/2 
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Matching is made using the trimmer capacitor 
C5 and inductance RFC 2, whose spacing 
between turns should be determined experi- 
mentally. 


The given values for C 5, RFC 2, and R 2 have 
been found to be favorable in the author's pro- 
totype. According to the characteristics of the 
diode, some changes may be required, at least 
to RFC 2 and R 2. The most favorable adjust- 
ment is best made experimentally, by monito- 
ring the output power with the aid of a power 
meter or measuring detector. 


2:1. 

COMPONENTS 

Oscillator; TTLclock, 50 MHz (Monitor, 
type 801280) 

Tt 2N 3866, 2N 4427 or similar 
with cooling fins 

D: BXY 18 AB (Siemens) or 
similar storage varactor 

C1,C4,C5: Plastic foil trimmer 20 pF 
(Philips, green) 

C2,C3: 10 nF ceramic bypass capacitor 

Ri: 100 Q trimmer potentiometer 

R2: 100 kQ carbon resistor, optimize 
the value experimentally | 

L1: 7 turns of 0.8 mm dia. silver- 
plated copper wire wound on a 
6mm former, self-supporting, 
approx. 15mm in length, coll tap 
at the center 

RFC 1: 7 turns of enamelled copper 
wire, 0.3 mmdia. wound ona3.5 
mm former, self-supporting 

RFC 2: 12 turns wire and former as for 


RFC 1; optimize turn spacing 
experimentally | 


Since the oscillator module will usually be 
home-made in most cases, the author does 
not consider it necessary to provide a PC- 
board for the 50 MHz amplifier, since the con- 


struction is not critical. The only important 
point is that a defined ground connection 
exists between the oscillator and amplifier, 
and to the waveguide module. 


3. 
CONSTRUCTION OF THE 
WAVEGUIDE MODULE 


Figure 3 shows the overall construction of the 
waveguide module complete with soldered 
flange, and a small lathed piece; the shape 
and dimensions match the previously mentio- 
ned diode. Since this type of diode possesses 
a flat surface, a matching piece (part 7) is re- 
quired that must be installed in an insulated 
manner. The drive power can then be fed via 
the solder tag. The center frequency of the 
dampened resonator is dependent on dimen- 
sion »d«, which is 8.5 mm in our case. The 
heat sink of the diode has a USA-thread, which 
can be fitted through an M 4 fine thread with 
the aid of the adapter (part 8). 


If one is not able to cut this thread, this can be 
made as follows: 


Solder a M 5 nut to the waveguide. The thread 
adapter (part 8) is provided with a M 5-thread 
on the outside, and a fiat surface with the outer 
diameter of the 3-48UNC-thread on the inside. 
Asmail disk is now made from approx. 0.2 mm 
thick spring bronze, which is pushed through 
the hole of the threaded adapter. The disk is 
provided with a centrical hole through which 
the diode thread can be screwed. This disk 
fixes the diode in the adapter hole and is used 
as stop. 


The centrical hole should be made on a lathe, 
however, It is possible for it to be made with the 
aid of a drill, tis not neceassry for it to fit exact- 
ly to part 7, which means that a slight excentri- 
city is not important, 
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If necessary, the author is willing to make such 
adapters in exchange for the actual costs in- 
volved 


3.1. 
COMPONENTS 


Terminating panel, brass 1 mm thick 

M 2screw, 5mm iong 

Solder tag 

6mm dia. disk, 1 mm thick, brass, 

centrical hole of 3mm dia. 

5 2pieces, PTFE disk, 7 mmdia.,0.1mm 
thick, centre hole of 3mm dia 

6 Insulating bushing for the screw, PTFE, 
or Sellotape 

7 Lathed piece according to detailed 

Grawing, material: brass 


-on-— 


8 Adapter 3/48 UNC toM 4x0.5for 
BXY 18 AB. Material: Brass 


ee 
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Bernd Bartkowiak, DK 1 VA 


A Compact 70 cm Transverter 


for 2 m Transceivers 


This transverter allows equipment designed 
for 144 MHz to be used on the 70 om band. The 
described module is a linear converter for the 
frequency range between 432 and 434 MHz, 
and Is especially designed for SSB operation. 
Of course, It is also possible for it to be used 
for ATTY, FAX, Slow-scan-TV or FM, The 
transverter requires a drive power of between 
2 and 200 mW at 2 m, which will provide an 
output power of approximately 50 mW with- 
out limiting on the 70 cm band with a spurious 
rejection of up to 60 dB. An output power of 


Fig. 1: 


approximately 200 mW is available under full 
drive conditions (FM). On the receive side, 
amodern dual-gate MOSFET provides a 
minimum noise figure of 1.8 dB. These are 
excellent values for a module that is only 
185 mm x 63 mm x 37 mm including BNC 
connectors. For this reason, it is very suitable 
for portable operation (e.g. mountain field- 
day). For mobile and fixed-station operation, 
one only needs to add a suitable linear ampii- 
fier. 


No inductances or chokes must be wound for this 2 m/70 cm transverter, however 
the compact construction with short connections requires some experience 
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Fig. 2: One single master crystal supplies three mixers; note the large number of filters 


Of course, only the most modern compo- 
nents can be used to obtain this quality and 
such compact dimensions, and considerable 
care must be taken during construction, This 
means that the informations given for con- 
struction, especially those regarding the 
virtually non-existent connection lead length 
must be adhered to, and some experience 
with UHF-technology should be avaliable 
before commencing construction of this 
module. A prototype is shown in Figure 1. 


CIRCUIT DESCRIPTION 


Figure 2 shows the various stages and filters 
together with the frequency plan in the form of a 
block diagram. This allows the operation of the 
module to be seen clearly, One will notice that 
the built-in crystal oscillator drives three different 
mixers; Two In the transmit path (double conver- 
sion) and one In the receive path. For this rea- 
son, @ very low-noise 96 MHz oscillator was 
developed for this application. 


The detailed circult diagram is given in Figure 3, 
The Injected 144 MHz transmit signal of max, 
200 mW (when P 1 Is rotated to the ground con- 
nection) is mixed In the first mixer T1 with the 
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96 MHz signal from the bandpass filter. The sig- 
nal is then passed through a three-stage filter 
comprising L2 -— L4 and the 240 MHz conver- 
sion product is fed to the second mixer T 2. It is 
mixed here to the final frequency in the 432 MHz 
band with the ald of the 192 MHz carrier obtained 
via doubler T6 and the three-stage filter com- 
prising L14, L 15, and L 16, The subsequent 
linear amplifier equipped with transistors T 3 and 
T4 amplifies the required signal to approxima- 
tely 50 mW (+17 dBm). The filters comprising 
inductances L5 to L10 provided between the 
second mixer and the 70 cm output ensure an 
excellent spectral purity of the required signal 
which has more than 60 dB spurious rejection, It 
Is only the first harmonic at 864 MHz that is only 
suppressed by approximately 45 dB, 


The received 70 cm signal is fed to the very low- 
nolse dual-gate MOSFET TQ, followed by a 
bandpass filter comprising inductances L 20 and 
L.21, and a dual-gate MOSFET mixer, The mixer 
is provided with a local oscillator signal of 288 
MHz via the bandpass filter comprising L17 
and L 18. 


A bullt-in, Integrated 9 V voltage stabilizer 
ensures that the transverter |s virtually Indepen- 
dent of voltage fluctuations in the range of 12.0 to 
13.8 V, 
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Fig. 3: The transverter only requires 9 transistors. 
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1.1. Component Details 


TI: BF 982 (Philips) 

T2,7T3: BF 980 (Philips) 

T4: BFR 96 S or BFQ 34 T (Philips) 

TS: U310 (Siliconix) 

T6, T7: BFR34A (Siemens) 

T6, Tg: BF980 (Philips) 

It: 78L09 (Fairchild, National Semi- 
conductor) 

01,02: 1 N 4001 


Three ready-wound filters are used: 
5061 = biue/brown (5 pcs.) 


L2,L3,L4: 50341 
L5: 5243 
L6: 50341 
L7: 5243 
L8, L9: 5243 
L 10: 50341 
L11-1L13: 5061 
L14 = 116; 50341 
L17-L18: 50341 
L19: 5061 
L20-L22: 5243 
Miniature chokes, spacing 10 mm: 
0.22 wH: 1 pe. 

1uH: 5 pes. 


8 pcs. chip capacitor 1 nF (at T1, 72, T3, 74, and 
T9) 


C19: encapsulated plastic foil trimmer 8 pF 
C43; as C19, 4 pF (green) 


2 pes. feedthrough capacitors 1 nF for solider 
mounting, short size 


12 pes. ceramic droptype capacitors: 0.3 pF: 
C5, C7, C11, C13, C16, C26, C30, C32, C36, 
C4 

0.7 pF: C3 

1.5 pF: C22 

All other capacitors are ceramic disk types for a 
spacing of 2.5 mm. 


All resistors; Composite carbon types for a 
spacing of 10 mm. 
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P1, P2: 100 Ohm trimmer potentio- 
meters, horizontal mounting, 


spacing 10/5 mm 


In addition: 
2 ferrite beads, 3 mm long, 
2 PTFE feedthroughs 


1 crystal 96.000 MHz, HC-18/U 


2. 
CONSTRUCTION 


The circuit given in Figure 3 is accommodated on 
& double-coated PC-board of 145mm x 60 mm 
(Figure 4), The component side possesses a 
continuous ground surface which is only drilled 
or etched free around the components that are 
not grounded. With the exception of T5, all tran- 
sistors require 5 mm holes, and the two feed- 
through capacitors 2.6 mm holes. All other holes 
are made with a 0.8 mm drill. For seven of the 
eight chip capacitors, 1 mm wide and 7 mm long 
slots are required on the PC-board at the marked 
positions. Most components are mounted on the 
PC-board before it is soldered into the metal box. 
The few components that are mounted later are 
mentioned in the following instructions. 


2.1, Identity the inductances according to the 
colour code; remember that the module will not 
function if the wrong inductances are inserted! 


5061: Dots blue/brown; 50341: Lines brown/ 
black; 5243: Lines white/black. 


If the inductances type 5061 possess a plastic 
base plate, this should be removed. in addition 
to this, the one connection lead that is not 
required should be removed carefully. in the 
case of the other two inductance types, the three 
norerequired connections should be removed. 


In some cases, the ground tabs of the induc- 
tance cases are used as through-contacts to the 
cold end of the winding. Some of these tabs 
must, however, be removed which can be seen 
clearly from the holes in the PC-board. If the hole 
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is missing, it is then necessary for the tab to be 
removed. Finally, it should be mentioned that the 
case of the inductance should directly touch the 
ground surface of the board and should be 
soldered to it on two sides. After carrying out 
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these preparations, it is now possible for induc- 
tances L1 to L 10 to be soldered into place. 


2.2. This is followed by mounting inductances 
L11 to L22, but L 19 is not soldered into place in 
order to ease the soldering of the board into the 
case later. 
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Fig, 4: 

Component locations; 
all unmarked 
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2.3. This is followed by soldering the seven 
chip capacitors into place from the conductor 
side of the board until they protrude by approxi- 
mately half, They are firstly soldered carefully to 
the ground surface and then to the appropriate 
conductor lane on the lower side of the board 
The voltage side of the chip capacitor should, of 
course, not have any contact whatsoever to the 
ground surface! 


2.4. The ceramic capacitors are now soldered 
into place. Their connections must be as short 
as possible! Especially those capacitors in the 
resonant circuits (for instance C4, C8, C10) 
must be installed so that their ground wires are 
extremely short, It is favorable to remove the pro- 
truding ceramic material on the connection 
wires so that the capacitors can be mounted 
even closer to the PC-board. In addition to this, 
attention must be paid that the capacitors are 
not mixed up, since the module will most cer- 
tainly not operate with incorrect values! This 
means that the capacitors should all be soldered 
into place after they have been identified clearly, 
Capacitor C3 is the only coupling capacitor in a 
drop-type case with 0.7 pF; it is advisable to find 
this capacitor firstly and solder it into place. 


No ground hole is provided for the 1 nF capacitor 
at the cold end of L2: in such cases, the appro- 
priate connection wire is bent directly at the 
ceramic body of the capacitor and soldered to 
the ground surface of the board. The 33 pF capa- 
citor C39 is not soldered into position at this 
time. 


2.5. With the exception of three pieces, all 
resistors are soldered into place. The exceptions 
are: the two 100 Ohm source resistors of T 1 and 
T 2, as well as the 150 Ohm base resistor of T4. 


2.6. The two trimmer potentiometers can now 
be soldered into place. One connection of P1 
should be soldered to the ground surface, 


2.7. After this, the chokes can be installed: 
Firstly select the choke with the lowest number 
of turns, which is the collector choke of T4. The 
connection wires of the chokes should be bent 
caretully in order to ensure that the ends of the 
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choke windings are not disconnected trom the 
connection wires 


2.8. Attention must be paid to polarity when in- 
Stalling the voltage stabilizer | 1, the two diodes, 
and the tantalum electrolytic. 


2.9. It is now possible for the transistors to be 
installed. With the exception of T3 and T5, the 
connections of all transistors are shortened to 
2 mm in length. It is recommended that a colour 
point be used to mark the drain or collector so 
that the transistor is inserted correctly! The tran- 
sistors are then inserted into their holes on the 
PC-board from the conductor side so that their 
shortened connections touch the associated 
conductor lanes, The source connections of 
transistors T3, 78, and T9 are directly 
grounded. in this case, the 5 mm hole should be 
somewhat extended at the appropriate position 
using a thin file so that the source connection 
can be bent by 90° through the board, bent 
further by 90°, and soldered to the ground sur- 
face. The same is valid for the emitter connec- 
tions of T6 and T7. 


Gate 2 of transistor T3 is not connected directly 
to the appropriate conductor lane, but is connec- 
ted to the conductor lane via a piece of wire 
through a ferrite bead. This measure suppres- 
$eS any tendency to oscillation with some 
transistors having a very high gain, and is 
carried out as follows: 

Approximately 3 mm from the gate 2-conductor 
lane near the 5 mm hole are filed away, the 
G 2-connection of T3 is bent 90° from the PC- 
board and shortened to approximately 1 mm, A 
3 mm ferrite bead is then placed on an approx. 
8 mm long piece of wire (from a resistor or capa- 
citor lead), after which the protruding ends are 
bent by 90°, whereatter this bridge is soldered to 
the gate 2-connection at one side and to the con- 
ductor lane/chip capacitor at the other side. 


Finally, transistor T 5 is placed into the PC-board 
from the ground side and the tab soldered to the 
PC-board. The conductor lanes for drain and 
source of this transistor are very close together, 
and attention must be paid that no unwanted 
short circuit is made at this position. 
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2.10. The BNC-connectors should now be pre- 
pared, The PTFE-insulation of the connecting 
pins should be removed with the aid of a file on 
one side so that the PC-board can be directly 
soldered to the center pin of the connector, and 
does not touch the insulation. The pins of the 
connectors should be shortened to approx. 
1mm in length, 


2.11, The connectors are screwed into the case 
80 that the PC-board can be directly soldered to 
the pins of all four connectors, 


To check this, the pieces of the case should be 
fitted together temporarily and the board laid into 
place without soldering. 


The holes for the two feedthrough capacitors on 
the board must be made at the appropriate side 
of the case (see Figure 1), They should match the 
holes for the PTFE feedthroughs, and will then 
automatically ensure that the narrow edges of 
the case fit into the two cutouts at the two corners 
of the board, 


When these conditions are fulfilled, the case and 
the board are fixed with a few soldered points. 
Finally, the BNC-pins are soldered to thelr 
appropriate conductor lanes and the ground sur- 
face of the board soldered around the edge to 
the case, One of the covers can be pushed Into 
place to ensure that It fits, but should not be 
soldered Into place at this point. 


2.12. The rest of the components can now be 
soldered into place: The two 100 Ohm resistors 
and the 150 Ohm resistor; trimmer C 19 is solder- 
ed at the cold end via a conductor lane to the 
case; the crystal is placed onto the board so that 
It touches the PC-board surface and It should be 
soldered quickly to the ground surface, 


The feedthrough capacitors are placed to the 
board from the ground side and soldered around 
the hole circumference. The connections of the 
PTFE feedthroughs are shortened, after which 
they are placed through the case from the out- 
side and soldered to the feedthrough capacitors. 
On the conductor side of the board, the wires for 
the feedthrough capacitors are bent, shortened, 
and then soldered to the appropriate conductor 
lanes. 


The chip coupling capacitor is mounted verti- 
cally in the slot in the conductor lane in front of 
the connector, 


At this point, only one ferrite bead should be left, 
which is placed through a piece of wire, and bent 
by 90°. The ends are then shortened to approxi- 
mately 2 to 3 mm, and this choke is finally 
soldered onto the cutout of the conductor lane 
between G2 of T8 and the appropriate connec- 
tion of L 18. 


3. 
CONNECTION AND ALIGNMENT 


Firstly turn the wiper of P2 away from the 10 Ohm 
resistor (lowest quiescent current). Terminate 
the 432 MHz output with 50 Ohm, connect 12 V to 
the feedthrough of the transmit converter ( + TX) 
and check the following DC-voltages: 


+9 V at the output of the voltage stabilizer | 1, 
Align P 2 to obtain a voltage of + 0.4 V across the 
10 Ohm emitter resistor of T4, which corres- 
ponds to a quiescent current of 40 mA. 


Further voltages are given in Table 1. 


3.1. Alignment of the Transmit Converter 


One requires a UHF-probe in conjunction with a 
high-impedance DC-voltmeter (uA-multimeter, 
tube/FET-voltmeter, oscilloscope, etc.) and an 
Output power Indicator (UHF mW-absorption 
wattmeter or UHF probe connected to a 50 Ohm 
terminating resistor). 


The UHF-probe is now connected to the base of 
T6. The 96 MHz oscillator is synchronized by 
rotating the core of L11, The oscillation should 
cease abruptly at both sides of the oscillation 
range on rotating the core in and out. Briefly dis- 
connect the operating voltage, after which the 
oscillator should immediately commence oscil- 
lation on reconnection. 

Connect the UHF probe to gate 1 of T1 and align 
L12 and L13 for maximum reading (approx. 
70 mV at 96 MHz). The resonance of these cir- 
cuits is very noticeable due to the low damping. 
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Connection Drain/Coll. Source/Emitter Base  "S>!e? 
T1 9V 0.2V — 
T2 9V 0.3V _ 
T3 8.9 V - —_ 
. T4 12V 0O.5V 1.2V 
T5 9V 15V _ 
T6 9V = 


Connect the probe to gate 1 of T2 and align. 14, 
L15, and L16 for maximum voltage (approx. 
250 mV at 192 MHz). 


In order to simplify the following alignment 
steps, the following preliminary adjustments 
should be made; 


The core of L10 remains turned out completely, 
and the trimmer capacitor C19 is aligned for 
maximum output power, which should go into 
saturation at approximately 200 mW. The drive 
power is now reduced until the output power 
does not exceed 50 mW when driven with a 
single tone; in this case, the module will operate 
In a very linear manner. 


Ee Insert the core by 1/3 
L2,L3; Rotate the core fully out 

; If a sensitive UHF-voltmeter having a low input 
miss ness sh ys > nia andthen turn capacitance is available, it is possible for the 

serps dhipt dese stared alignment of the transmit mixer to be made stage 

L5; Fully insert, then turn back by 3 turns by stage: 
es or 44 ; ipa ies Alignment of the oscillator and the inductances 
La: Fully it iat are L12 to L 16 as described previously; 
Lo: Fully in, 3.5 turns back Injection of the 144 MHz drive signal; 


L10: Fully out 


The 144 MHz drive signal can nowbe connected, 
It can be between 2 and 200 mW according to 
the position of the input attenuator P1, If the 
circult ls operating correctly, a power of between 
1 and 10 mW should be measured at the output 
immediately. 


Inductances L1 to L16 (with the exception of 
L11!) should be aligned for maximum output 
power. Since the resonant circuits of the filters 
affect another, they must be aligned alternately 
several times. This will then automatically result 
In the most favorable spurious rejection, 
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Connect the UHF-probe to gate 1 of T2., Align 
L2,L3, andl 4 alternately for maximum. Discon- 
nect the drive power and check to see whether 
the measured voltage falls to zero. If this is not 
the case, an incorrect alignment must have been 
made to another frequency than 240 MHz. 


Connect the UHF-probe to gate 1 of T3, Align 
L5, L6, and L7 to maximum; finally carry out a 
fine alignment of L1 to L 4. 


Connect the UHF-probe to the base of T4, and 
align L8 and L9 for maximum voltage. 


A noticeable output power should now be indi- 
cated so that it is possible for an alternate fine 
alignment to be carried out, as previously des- 
cribed, 
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3.2. Alignment of the Receive Converter 


Connect a 70 cm antenna and 144 MHz receiver. 
Connect 12 V to the feedthrough + RX. 


Connect the UHF-probe to gate 2 of T8 and align 
inductances L17 and L 18 for maximum voltage 
(approx, 200 mV at 288 MHz) 


Align L. 19 for maximum noise in the 2 m receiver. 


Inject a 432 MHz signal from a signal generator, 
or tune the receiver to a strong beacon trans- 
mitter, Rotate out the core of L22 completely, 
and insert trimmer capacitor C43 by half. Align 
L20 and L21 for maximum overall gain. Align 
L17 to L21 for maximum gain. The core of L22 
remains in its fully-out position. 


Finally align C43 for best signal-to-noise ratio 
This can be made either on a nolse-measuring 
system or in conjunction with a weak beacon 
transmitter 


4. 
SPECIFICATIONS 


Frequency range (MHz): 144 ~ 146/432 - 434 
Output power at 433 MHz: typ. 50 mw 
Required drive power at 145 MHz: 2 to 200 mW, 
adjustable 

Spurious rejection: typ. 60 dB 

Suppression of inband products: 60 dB at P,., 
= 10mW 

Noise figure of the receive converter: better than 
2.5 dB 

Sideband noise of the oscillator 
~ 140 dB/Hz at a spacing of 20 kHz 
Operating voltage range: 12 to 13.8 V 

Current drain in receive mode: typ. 60 mA at 
12.5 V 

Current drain in transmit mode: typ. 65 mA at 
Pou, = 50 mW 

Dimensions in mm (without connectors): 

148 x 63 x 37 mm 


Better than 


New Interdigital Bandpass Filters 


4-stage, sealed bandpass filters for 
1152 MHz, 1255 MHz, 1288 MHz or 1297 MHz 
centre frequencies. 


3 GB DANGWIGIH: iscccccssrssoccsveeressesesensees 12 MHz 
Passband insertion loss: 1.5 dB 
Attenuation at + 24 MHz: .. 40 dB 
Attenuation at t 33 MHZ! o...cccsccseseens 60 6B 
FDR TL AO: dossccuvessansnxsasparascasptasneancupnlsexens 20 dB 
Dimensions (MM)! v.cccecserescens 140 x 70 x 26 


Ideal for installation between first and second pre- 
amplifier or in front of the mixer for suppression of 
image noise, and interference from UHF-TV 
transmitters and out-of-band Radar Stations. Also 
very advisable at the output of a frequency multi- 
plier chain, or behind a transmit mixer 


TXWtechnik terry b. Bittan - Jahnstr. 14 - Postfach 80 - D-8523 Baiersdort 


Price: OM 


168.— 


Please iist required 
centre frequency on 
ordering. 


‘sc - = 


Tel.: West Germany 9133 / 855 » For representatives see cover page 2 
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Eugen Berberich, DL 8 ZX 


A Spectrum Analyzer 
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for VHF/UHF Amateurs 


Part 2: PC-Board for the Premixer Module 


In Edition 4/1980 of VHF COMMUNICATIONS, 
the author described a spectrum analyzer for 
home construction for the three frequency 
ranges of; 1-400 MHz, 430-800 MHz, and 
1230~1600 MHz. A so-called premixer was 
required for the lowest and highest frequency 
ranges. The position of the components in 
this module is rather critical if the cross-talk 
between the channels Is to be kept low. The 
author Informed us In the original article that 
he would describe a proved PC-board for the 
premixer module, In addition to this, further 
detalles are to be given regarding a 39 MHz 
helical filter with Q-multiplier for the Inter- 
mediate frequency of the spectrum analyzer, 


1. 
CIRCUIT OF THE PREMIXER 


The circuit diagram given in Figure 7 of the 
original article was further improved in the 
development of the final version which is shown 
in Figure 1, 


Switching diodes type BA 182 (or BA 283) are 
used for switching the frequency ranges, The 
high-pass filter for frequency range Ill (1230 - 
1600 MHz) comprises printed inductances (L 5 
and L 6) and three ceramic capacitors (C 1 ~ 
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C 3), The Schottky ring mixer type SAM-5 (Mini- 
Circults) requires an oscillator power of 7 dBm 
(5 mW), According to the data sheet, the input 
frequency range is from § to 1500 MHz. 
According to this, the premixer will not operate 
optimumly in the last 100 MHz of range Ill. The 
attenuator link comprising resistors R 5, R 6 and 
R 7 provides a wideband, ohmic termination at 
the output of the ring mixer (pins 3 and 4), itis not 
necessary to procure exotic resistance values In 
order to achieve an exact 3.0 dB attenuation; 
when using the given values, a good matching is 
obtained with 3.15 dB. Finally, it should be 
mentioned that the values of both chokes RFC 1 
and RFC 2 are not critical, 


2. 
CONSTRUCTION 


PC-board DL 8 ZX 004 was developed for the 
premixer, The dimensions are 35mm x 70mm, 
and it is double-coated, (see Fig. 2). The 
component side of the board is in the form of a 
continuous ground surface, which is only broken 
around the connection leads of the components 
that are not grounded, with the aid of a drill, The 
module must be completely screened by 
mounting It In a conventional metal box. 


DL 8 ZX 
004 


Hi 
teo® 1100 MHz 


panels. If required, it is possible for coaxial cable 
to be directly soldered to the PC-board and to be 


passed through the side-panel of the box using 
tubular rivets. 


3. 
A HELICAL FILTER FOR 39 MHz 
WITH Q-MULTIPLIER 


A39 MHz IF-preamplifier was shown in Figure 12 
of the original publication. The helical filter with 
Q-multiplier is now to be described to allow this 


amplifier to be realized. 


Figure 3 shows a two-stage bandpass filter 
made from so-called helical circuits whose high 
Qis to be increased further using a Q-multiplier. 
It is equipped with the high-power FET P 8000 
(P 8002). The circuit diagram shows the tran- 
sistor and other parts outside of the main circuit 
for clarity; however, the transistor, three chokes, 
ferrite bead, as well as the bypass capacitors 


connects the circuit to the operating voltage and 
to the potentiometer for adjustment of the Q- 
multiplier. 
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Low - capacitance 


Coupling wire feedthrough 


*10Ve x “a2 Fig, 3: 


Dr/RFC 82 
100juH 


100 JH 
Ferr, p 8000 


The helical bandpass filter is designed for 
installation in two metal-plate cases whose 
dimensions are 74 x 111 x 50 mm (dimensions 
of the cover). The inductances are constructed 
as follows: 


L 1: 21 turns of silver-plated copper wire of 
1.5 mm dia., wound on a 25 mm former, 
self-supporting, coil tap: 1 turn from the 
cold end, 


L. 2: As 1, but coil tap at 4 turns from the cold 
end, 
Input and output coupling: one turn, each, 
of insulated wire at the cold end of L1, or L2. 


In order to avoid any microphonic-type effects 
due to shock, the two coils should be supported 
by PTFE-supports or strips at the center. 


Two-stage helical filter 
with Q-multiplier for the 
39 MHz IF, 


The inductances are pulled out to approximately 
3/4 of the length of the case, and brought to 
resonance by adjusting the ceramic tubular 
trimmers C 1 and C 2. Acoupling wire is provided 
between the hot (capacitive) ends of the coils. 
Trimmer C 3 extends the wire to form a capaci- 
tive voltage divider which allows the coupling to 
be varied, 


A compromise must be found between the slope 
of the passband curve and stability. Since all 
adjustments affect each other, a swept-fre- 
quency system can only be avoided if one has 
considerable experience in this type of adjust- 
ment. The alignment is carried out after all other 
modules are operating correctly. The alignment 
is made by connecting an input signal and align- 
ing the module according to the indication on the 
oscilloscope, 


The editors and staff of VHF COMMUNICATIONS would like to wish all readers a happy and 


prosperous New Year. 


We are sorry that you have received this edition too late, but this was caused by the unfortunate death 
of our printer, Mr. Gert Reichenbach, who fell sick and died whilst preparing this edition. 


238 


VHF COMMUNICATIONS 4/82 


Friedrich Krug, DJ 3 RV 


A Versatile [F-Module Suitable for 


2m Receivers, 


or as an IF-Module for the SHF Bands 


Part IV: Construction of the Crystal Filter 


Module DJ 3 RV 001 


As was mentioned in Part 3 of this series, 
Part 4is to commence the actual construction 
together with the final circuit diagrams, com- 
ponent location plans, and photographs of 
the author's prototypes. This part is to des- 
cribe the first of a total of four PC-board 
modules: The crystal filter module. It is to be 
described in two different versions so that it 
is possible to use any available crystal filters 
already in your possession. 


4. 
CONSTRUCTION 


As was mentioned in the first part of this series, 
a careful construction and alignment is required 
if the individual modules are to function cor- 
rectly. The required isolation between the 
modules can only be achieved by constructing 
the circuits in metal boxes and by providing a 
consequent bypass and choking of all supply 
voltages and control lines, as well as connecting 
the input and output signals with the aid of 
screened cables. 


4.1. 
INPUT CIRCUIT 


The constructional details given in the original 
descriptions are sufficient for constructing the 
modules of the input circuit: DU:7 VY 002, DJ 7 
VY 003, DJ 7 VY 004, and DK 1 OF 044/045. It is, 
however, advisable to install these circuits in a 
case and to isolate, and screen the leads in the 
same manner as to be described for the IF- 
modules, 


Unfortunately, the DJ 7 VY boards do not fit into 
available metal cases, which means that these 
must be constructed, If one has difficulties in 
obtaining the smaller feedthrough capacitors 
with threads suitable for the aluminium case of 
oscillator DJ 7 VY 004, one can use the larger 
case type A 110, 


In the case of the noise blanker DJ 7 VY 003, only 
special filter crystals should be used in the cry- 
Stal filter, and not cheap CB-crystals. The author 
measured a number of CB-crystals from the Far 
East and found that their Q was too poor, and 
that they possessed strong spurious resonances 
in the vicinity of the nominal frequency. 
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The digital readout DK 1 OF 044/045 caused 
interference in the author's prototype due to har- 
monics of the multiplex signal, and for this rea- 
son it was completely screened in metal gauze. 


4.2. 
IF-MODULE 


The required division of the IF-module onto four 
PC-boards was shown in Figure 4 of Ed. 2/82 of 
VHF COMMUNICATIONS. All boards have iden- 
tical dimensions of 72mm x 146 mm and fit into 
the available metal case. This ensures a simple, 
mechanical construction, however, leads to a 
high density of components on the PC-board. 
The use of the given components is therefore not 
only necessary for reasons of a reliable, electri- 
cal operation of the circuits, but also for space 
reasons. 


4.2.1. Crystal Filter Module DJ 3 RV 001 


In many letters and telephone calls to the author, 
readers requested that the board of the crystal 
filter module be developed so that the large 
number of available crystal filters of different 
sizes and impedance could be used on it 


For this reason, two different versions are to be 
described. PC-board DJ 3 RV O0la can be 
equipped with three, monolithic crystal filters 
having a pin spacing of 13.5 mm or 17.8 mm with 
different impedances of 2 500 Ohm, as well as 
a discretely constructed crystal filter with an im- 
pedance of Ze = 500 Ohm II 30 pF, PC-board 
DJ 3 RV 001b is only able to accept discretely 
constructed crystal filters, Due to the larger di- 
mensions of these filters, only three such filters 
can be accommodated on the PC-board, two of 
which must have an impedance Zp = 500 Ohm, 
Impedance transformation can only be provided 
for the center filter on the PC-board, which 
allows a filter having a higher impedance (e. g. 
XF-9E) to be used. Of course, it is not necessary 
for these two boards to be exclusively equipped 
with 9 MHz crystal filters, however, the in- 
ductance and capacitor values are not given for 
other center frequencies. 
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Circult Description 


The operation of the circuit was described in 
detail in part 2(VHF COMMUNICATIONS 2/82). 
In order to understand the construction des- 
cription and the selection of the components, the 
circuit operation is to be briefly described and 
the values that have been changed with respect 
to Figure 10 and Figure 12 are to be discussed in 
somewhat more detail. The circuits diagrams of 
both versions are given in Figures 37 and 38. 
They differ only in the number of filters, and in 
the simpler construction of the operating point 
adjustment for the BFQ 69 for compactness 
reasons. 


The input bandpass filter comprising L 1, C 1, 
and L 2, C 2 provides a wide-band, ohmic input 
impedance of 50 Ohm, which is provided by R 1 
in the stopband range, and by the transformed 
input impedance of the common-gate FET 
amplifier transformed by Tr 1 in the passband 
range. Transformer Tr 1 has a turns-ratio of 3:2 
and provides a resistance transformation of 
1:0,444. In order to obtain an input impedance of 
50 Ohm, it is necessary for the operating point of 
the parallel-connected FET T 1 to be selected so 
that an input impedance of 22 Ohm results at the 
source. The operation point is adjusted with the 
aid of Ri 2. A fixed resistor is provided at this 
position since the transistors must be selected to 
have the same operating point before 
installation. 


Since very few readers will have a measuring 
system to enable the transistors to be measured 
dynamically at 9 MHz, it is recommended that 
the DC-operating points be measured. In the cir- 
cuit given in Figure 39, the source-gate voltage 
Usg of all P 8002 should be measured with a 
digital voltmeter at the drain currents of Ip, = 
22.5 MA, Ing = 25 MA, and lpg = 27,5 MA, and 
noted, 


The static slope can be calculated from these 
measured values according to the following 
equation: 


lps — Ips 
- 8 = Ot. 
Uap: — Yana 


Fig. 37: Overall circuit of the crystal filter module 
DJ 3 RV 0018 comprising matching 


‘ 
‘ 


(MAS) A 
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Fig, 38: 

Overall circult of module OJ 3 RV 001b which is 
designed for three discrete crystal filters; the cen- 
ter filter can be provided with an impedance trans- 
formation, whereas the other two must have an im- 
pedance of 500 £2 | 30 pF 


Fig. 39: 
Measuring circult for determining the operating 
point and slope of the power FETs. 
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Fig. 40a: Component locations on board DJ3RV 0018 
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To form T 1, two transistors having the same 
source-gate voltage Uggs are connected to- 
gether, and the deviation must not be more than 
a maximum of 10%. The values for the slope 
should be added and should amount to approxi- 
mately 45 mS 


If this is the case, the value of R 2 is obtained 
from the following equation: 


The nearest value of resistor is then used 


If the overall slope is greater than 45 mS, the 
values for the lower drain current should be 
used, and at lower slope, the values for the 
higher drain current, The author was able to 
select the required four pairs from a total of 
25 P 8002 


The output impedance of the FET-amplifier is 
formed by the parallel connection of the 560 


x 


Ohm resistor and the filter impedance of appro- 
ximately 500 Ohm, or the filter impedance trans- 
formed up to 500 Ohm, The 33 uH-choke Is pro- 
vided for the DC-supply. It is important that the 
intrinsic resonant frequency of this choke is 
much greater than the intermediate frequency 


in the case of filter impedances of more than 500 
Ohm, an impedance transformation is made with 
L 3 and C 3 according to the equations given in 
Section 3.1.4 


The 10 nF capacitor between drain and L 3 is pro- 
vided for DC-blocking. It can be replaced by a 
bridge when using filters that have no galvanic 
connection at the input 


A resonant circuit comprising C 4 and L 4 Is pre- 
sent at the output of the filter, The input impe- 
dance of BFO 69 is matched to the filter with the 
aid of the coil tap on L 4. The coil tap is therefore 
dependent on the impedance of the filter, The fil- 
ters are aligned for the best passband curve with 
the aid of C 3, C 4, and possibly L 3 


Fig. 41a: 


Photograph of the author's prototype showing the connections 


Le idL, FERRER 
WEARS SOME ALIN AGE: 


Ar 
f 


Fig. 41b: it is necessary to bend the intermediate pane! in order to find sufficient room between the 
components; the heat sink strip between T 1 and the case has stili not been provided. 


Fig. 41¢: On the conductor side, the components for the power supply of transistor 73 and a part of the 
wideband termination for the ring mixer of the previous module are accommodated 
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Fig, 43a: 


The input impedance of the BFO 69 is virtually 
constant in the passband range of the subse- 
quent filter XF — 910, and is mainly dependent 
on R 3 and R 4, An input impedance of 100 Ohm 
results with R3 = 10 Ohm and R4 = 100 Ohm, 


These two resistors determine the gain of the 
stage, which has been selected here so that the 
dynamic range of the subsequent, controlled IF- 
amplifier is utilized to the full. An increase in gain 
is possible by reducing the value of R 3. WithR 3 
= 8.2 Ohm, the input impedance of the BFQ 69 
will amount to approximately.90 Ohm, withR3 = 
4.7 Ohm to approx. 75 Ohm 


In order to cool the pairs of transistors, metal strips should be made between these and 
the case. 


The stage will show a tendency to instability if the 
value of R 3 is reduced further, or if R 4 is in- 
creased. 


The operating point of the BFQ 69 is fixed in ver- 
sion ,a' at a collector current of approximately 
15 mA. 


In version ,b', this operating point is set with the 
aid of the 47 kKOhm trimmer potentiometer and 
can be measured as a voltage drop of 5 V across 
the 330 Ohm resistor in the collector connection 


The collector impedance is matched to the impe- 
dance of the filter with the aid of L 5 and C 5. 
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Fig. 43b 


Attention must also be paid at this position that 
the intrinsic resonant frequency of the 22 wH- 
choke is much greater than that of the inter- 
mediate frequency 


The output Impedance of the filter of 6 KOhm is 
realized with the aid of the two 12 kOhm resi- 
stors. The stray capacitances are trimmed out in 
the resonant circuit comprising L 6. The subse- 
quent FET in a common source circult guaran- 
tees a low-inpedance output of approximately 
50 Ohm. The source resistance FR 5 determines 
the current flowing through the FET, and thus 
also the output impedance 
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Photograph of the conductor side of module DJ3RV 001b 


A slope of 20 mS is required for an output impe- 
dance of approx. 50 Ohm. The value of R 5 can 
be calculated from the measured values in the 
following manner 


7.5V + Usa 
Ip 


R5 = 


The output should always be operated into an 
ohmic termination of 50 Ohm, since the stage 
will show a tendency to self-oscillation if pro- 
vided with a capacitive load such as a long unter- 
minated coaxial cabie! 
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Fig, 43c: 


Author's prototype module DJ3RV 001b 


Components 


All components not specifically marked in the 
circuit diagrams, can be standard components 
of the given values 


Resistors: 

Composite carbon resistors with a spacing of 
10 mm; 

Capacitors: 

Ceramic capacitors for 2.5 mm spacing; 
Feedthrough capacitors for solder mounting of 
2 nF; 

Chokes: 

RF-chokes, Siemens B 78108 for spacings of 
12.5 mm; 

RFC-chokes: six-hole ferrite cores; 


C1: 125 pF made from two ceramic ca- 
pacitors (100 pF + 22 pF in parallel) 


C2: 1 nF chip capacitor 


C3,C 4: Values given in Figure 4; plastic foil 
trimmer of 7.5 mm dia 


Cs 40 pF plastic foil trimmer, 7.5 mm 
dia. (Philips: violet) 


a | 2,5 vH, 15 turns of approx, 0.2 mm 
enamelled copper wire in coil set 
041-2165, orange colour; 


L2 0.3 wH, 5 turns of approx. 0.85 mm 
enamelled copper wire, otherwise as 
Lis 

L3 Value in table 4, otherwise as L 1; 

L4 Value in table 4, toroid core 
Siemens R 6.3 K1 

L5 13 wH, 33 turns, otherwise as L 1; 

L 6: 20 vH, 40 turns, otherwise as L 1; 

Tr 3 x 10 turns of approx, 0.35 mm 


enamelled copper wire, toroid core, 
Siemens R 10 N 30 
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XF-98B 3-40 pF 
500 © || 30 pF tap: 
XFM-98 violet 14 turns 


33 turns/0.2 en. C 


33 turns/0.2 en. C 


XF-9E 3-40 pF 10.5 vwH 
tap: 
XFM-9E violet 29.5 turns 9 turns 


2-22 pF 33 turns/0.2 en. C 
green tap: 7 turns 


2-22 pF 2-22 pF 
green green 


36 turns/0.2 en, C 
tap: 6 turns 
2-22 pF 36 turns/0.2 en. C 
green tap: 4 turns 


Table 4: Transformation components for 9 MHz filters on DJS RV 001 


Construction Details 


Figures 40 to 43 show the PC-board diagrams 
and components, as well as the two author's pro- 
totypes that include additional information 
regarding the arrangement of the components 
on the upper and lower sides of the boards, 


The author's prototypes are double-coated, 
however, do not possess through contacts. All 
holes are 0.8 mm diameter. 


Due to the high density of components, the PC- 
boards should be provided with the components 
in an certain sequence. 


Firstly carry out the mechanical work: 

—- Drill the holes on the board; solder the board 
into the case with a spacing of 12 mm from 
the base plate; 

= Drill the holes in the case and the lower 
screening panel, and solder into place; 

- Solder the feedthrough capacitors and 
connectors into place. 


The circuit is then completed: 

~ Starting at the output and continuing up to 
the 10 n coupling capacitor in the base line of 
the BFO 69; 

- Check the operation of the circuit and align 
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the operating point and filter XF 910. 


Place the upper screening panel into position 
and complete mounting the rest of the compo- 
nents, The points marked with crosses should 
be soldered on both sides of the board to ensure 
through-contacting. 


Align the input filter so that it has a wideband 
impedance of 50 Ohm, and align the crystal filter 
for the required passband curve. If no impe- 
dance measuring unit is available, L 1 and L 2 
should be aligned for minimum attenuation of 
the input filter! 


The winding data of the inductances in the filter 
circuits are designed so that the cores are appro- 
ximately 2 turns from the upper edge of the filter. 


A further decoupling between input and output 
of the circuit can only be achieved when using 
screwed covers, which can be improved by pro- 
viding a good contact between the screening 
panels and the cover using a length of coaxial 
sheathing as can be seen in Figure 43b. 


This completes the construction of the crystal 
filter module. 
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MATERIAL PRICE LIST OF EQUIPMENT 
described in Edition 4/1982 of VHF COMMUNICATIONS 


DL8ZX 004 Premixer for the Spectrum Analyzer Art. No, Ed, 4/1982 
PC-board OL82ZxX 004 Double-coated and etched, silvered 6725 DM 19.— 
Parts DL8ZxX 004 1 ringmixer SAM-5, 6 diodes, 3 feed- 


through and 10 ceram. capacitors, 
12 resistors, 2 RF chokes, 1 metal case 


Kit OL8ZX 004 complete with above parts 6726 DM 223,— 
DL8&ZX Helical Filter for the Spectrum Analyzer Ed. 4/1982 
Parts DL82X Helical Filter: 2 metal cases, 4 m of silver-plated 


wire, 3 ceram. tubular trimmers, 1 ceram., 3 feed-through 
caps., 3 PTFE-feed-throughs, 3 RF-chokes, 1 ferrite bead, 
1 resistor, 1 trimmer pot., 1 off P8002 


Kit Helical filter, complete with above parts 6727 DM 49.— 
DK1VA Compact 70 cm Transverter for 2 m Transceivers Ed, 4/1982 
PC-board DK1VA 144-432, double-coated, drilled 6768 DM 37.— 
Parts DK1VA 144-432: all necessary parts including feed- 

throughs, BNC-sockets and drilled metal case 
Kit DK1VA 144-432, complete with all parts 6769 DOM 248,— 
DJ3 RV Versatile IF-Module Ed, 4/1982 
PC-board DJ3RV001a double-coated, drilled 6729 OM 25.— 
PC-board DJ3RV001b double-coated, drilled 6730 DM 25.— 
PC-board DJ 3 RV 002 double-coated, drilled 6749 DM 25.— 
PC-board DJ 3 RV 003 double-coated, drilled 6746 DM 25.— 
PC-board DJ 3 RV 004 double-coated, drilled 6748 DM 25,— 
PC-board DJ 3 RV 005 single-coated, drilled 6747 DM 18.— 
P 8002 Power-FETs packets of 10 9069 DM 89.— 
BFQ 69 UHF transistor 9577 DM 8,50 
Tinned-metal case 74x 148 x 30 9501 DOM _— 6,50 
Torold core R6,3K1 9159 DM 1,50 
Coil set D41 -2165 orange 9166 DM 2,50 
Monolithic Crystal Filters from KVG XFM-9B02 6809 DM 148.— 
for the DJ3RV IF-Module (for instance) XFM-9S01 6810 OM 148,— 
XF-909 6800 DM 31,— XFM-9S02 6811 DM 148.— 
XF-910 6801 DM 38.— XFM-9S03 6812 DM 148.— 
XF-914 6802 DM 46.— XFM-9804 6813 DM 148.— 
XFM-9A 6803 DM 118.— XFM-9S05 6814 DM 148,— 
XFM-9B 6804 DOM 136.— XFM-9S06 6815 DM 148,— 
XFM-9C 6805 DM 121,— XFM-9S07 6816 DM 148.—, 
XFM-9D 6806 DM 121.— XFM-9S08 6817 DM 212,.— 
XFM-9E 6807 DM 121,— For Technical Data see rear cover page 
XFM-9B01 6808 DM 148.— of VHF COMMUNICATIONS 


— Terry D. Bittan : Jahnstr. 14 Postfach 80 - D-8523 Baiersdort 


Tel, West Germany 9133-855, For Representatives see cover page 2 
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VHF , | 
-communications 


offers ... 


A System for Reception and Display of Weather-Satellite 
Images using a digital scan converter/storage module with 
256 lines, 256 pixels and 64 grey levels 


As amodern replacement for the DC3NT video processor, VHF COMMUNICATIONS 
is now able to offer a digital scan converter with the above mentioned features. The 
2400 Hz subcarrier is fed from the VHF receiver (DC3NT 003/004), processed and 
stored in the scan converter, and the CCIR video output can be displayed on any 
suitable monitor. The scan converter itself consists of two PC-board modules and will 
be published in editions 4/1982 and 1/1983. We can, however already offer these 
modules in advance since they will be available from February 1983. 

All these modules are available as kits, ready-to-operate aligned modules, or as com- 
plete equipment in cabinets 


x J Niberichte terry 0. Bittan . Jahnstr. 14 Posttach 80 - D-8523 Baiersdort 


Tel. West Germany 9133-855. For Representatives see cover page 2 
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A) Acomplete system as kits 


Part in the system Described Kit designation Art.No. = Price 
in Edition OM 
1, Parabolic antenna, 1.1 m diam., 3/1979 Set of 12 segm. + supports 0098 180.00 
12 segm. to be screwed or riveted Riveting machine + rivets 0105 93,00 
together, 3 plastic supports for radiator 1.7 GHz Cavity radiator kit 0091 90.00 
2. Low-noise amplifier for 1.7 GHz 1/1980 DJ6PI010 6565 225.00 


(Originally described for use at 2.4 GHz, 
this unit is tuned to 1,7 GHz) 


3, METEOSAT Converter, consisting of 4/1981 DJ1JZ 003 6705 189,00 
two modules ~ Output first IF = 1/1982 0J1JZ 004 6714 185.00 
137.5 MHz) 

4. VHF Receiver, frequency range 4/1979 OCSNT 003 6141 225.00 
136 = 138 MHz, Output: 2400 Hz 1/1980 DC3NT 004 6145 80.00 
sub-carrier 

5, Digital scan converter 4/1982 YUSUMV 001 
(256 x 256 x 6 Bit) 1/1983 YU3UMV 002 Gree OT8.00 

6. PAL-Color module with VHF mod 2/1983 YU3UMV 003 6739 150.00 


B) Aligned ready-to-operate PCB-modules and equipment 


Cavity radiator for above parabolic antenna 0092 =6180.00 
VHF receiver for 136 ~ 138 MHz, OC3NT 003 6731 395,00 
Oscillator for VHF receiver, OCANT 004 6732 168.00 
Digital scan converter (256 x 256 x 6 Bit) YUSUMV 001 + 002 6734 1160.00 
PAL-Color module with VHF oscillator YU3UMV 003 6738 285,00 


C) Acomplete system, ready-to-operate in cabinets 


Parabolic antenna, 12 segments, riveting machine and rivets, cavity radiator, supports 423.00 
METEOSAT converter with GaAs-FET preamplifier and mixer, 2 channels, in casing 3026 645.00 
Antenna for orbiting satellites, OJ @BQ-137 (VHF COMMUNICATIONS 4/1981) 0101 ~=198.00 
Power combiner for above, AT-137 0306 98.00 
6-channel VHF receiver in cabinet, programmed for: 

137,130/137,300/137,400/137,500/137,620/137,850 MHz 3300 1298.00 
Digital scan converter, 256 x 256 x 6 Bit, with control electronic, in cabinet 6735 1980.00 
PAL-Color module with VHF oscillator and power supply, in cabinet 6737 = 650.00 
Video monitor, black/white, with 31 om C.R.T. 3301 ~—- 650,00 
A new service of UKW-BERICHTE/VHF COMMUNICATIONS: 

Dissemination Schedule of METEOSAT, incl. surface mail 3.00 
Audio Compact Cassette with 2x 30 minutes of selected subcarrier recordings 

of METEOSAT and NOAA, resp. 25,80 


UkKWiberichte terry 0. Bittan - Jahnstr. 14 - Postfach 80 - D-8523 Balersdort 
Tel, West Germany 9133-855. For Representatives see cover page 2 
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An Amateur-Television Transmitter 
for Home Construction 


10) 4 18 001 >, 


0/4 1B 005 
Demodulator 
OP Oe 

| Comp Video 


| Ove 
to TV Morvtor 


& VHF COMMUNICATIONS 


A television transmitter built from modules described in VHF COMMUNICATIONS is shown in the 
above block diagram. Each function is realised on an individual PC-board. Each PC-board is 
built into its own tinned-metal box, which leads to a very clean operation without unwanted stray 
coupling and without problems caused by radiation. Each module may be aligned and tested on 
its own. All this encourages the home constructor since it makes it easy to understand the diffe- 
rent functions, and it finally leads to a high-value ATV transmitter to which all possible video 
sources (black/white or color) may be connected. 

For an amplification of the transmit power, a variety of linear amplifiers for the 70 cm band may be 
used (not FM +linears« !), whereby care should be taken to adjust the drive so that the output 
power does not exceed half the PEP vaiue of the SSB mode 

The ATV modules listed have been published by three authors. The descriptions are detailed and 
will enable successful duplication, They are to be found in the following editions of VHF COM- 
MUNICATIONS: 


VHF COMMUNICATIONS 1/1973 VHF COMMUNICATIONS 4/1977 

VHF COMMUNICATIONS 2/1973 VHF COMMUNICATIONS 3/1981 

VHF COMMUNICATIONS 2/1976 This set of 6 editions is available 

VHF COMMUNICATIONS 1/1977 at DM 24.— 

Individual kits: 

DJ4LB001a_ kit, complete OM 98— DJE6PI004  ready-to-operate DM 115.— 
DJ 4LB002a_ kit, complete DM 99— OJ41B6003 _ kit, complete DM 92.— 
OJ 418007 _ kit, complete DM 90— 0DJ1JZ002 _ kit, complete OM 131.50 


DJ6PIO03 kit, complete DM 50.— 


Set of complete kits for the 70 cm ATV transmitter (without power amplifier) 
comprising DJ 4 LB 001a, DJ 4 LB 002a, DJ 4 LB 007, DJ 6 PI 003, 
DJ 6 P1004, DJ 4 LB 003, DJ 1 JZ 002 OM 695.— 


Tel. West Germany 9133-855, Representatives see cover page 2 


Space and Astronomical Slides 


informative and Impressive 


VHF COMMUNICATIONS now offers sets of phan- 
tastic slides made during the Gemini, Apotio,Mariner, 
and Voyager missions, as well as slides from leading 
observatories, These are standard size 5 om x 5cm 
slides which are framed and annotated. 


Prices plus DM 3.00 for post and packing. 


Sets of 5NASA-slides DM 8.50 per set 


Set8103 Apollo11: Earth and Moon 
Set8104 Apollo1t: Manofthe Moon 
Set8105 Apollo9and10: Moon Rehearsal 
Set8106 From California to Cap Canaveral 
Set8107 Apollo 12: Moon Revisited 
Set8108 Gemini Earth Views 

Set8109 Apollo 15: Roving Hadley Rille 
Set8110 — Apollo 16: Into the Highlands 
Set8111 Apollo 17: Last voyage to the moon 
Set8112  Apollo17: Last Moon Walks 

Set 8113 lariner 10; Mercury and Venus 


Set 8147 »Jupiterencountered« 20 slides of VOYAGER 1 & 2 DM 35.00 

1. Jupiter and 3 satellites 2. The giant planet 3. Jupiter, lo and Evropa 4, The Red spot 6. The Red spotin detail 6. The 
swirling clouds 7.loandawhiteoval 8. The Pon sept oe ofthe Red spot 9. Theringsof Jupiter 10 Gallilean satelli- 
tes 11, Amaithea 12. Callisto 13. impact feature on Callisto 14, Eruption on lo 15, lo full disc 16. Europa close-up 
17, Europa distant view 18. Ganymede close-up 19. AdistantGanymede 20. The lovian system 


Set8100 »Saturn encountered«, 20 VOYAGER-1 slides DOM 35.00 
1. Saturn and6olitsmoons 2.Saturntrom1imiomiles 3.Saturnfrom@miomiles 4, Saturnfrom1miomiles 5, Saturn and 
tings from 900.000 miles 6. Saturn's Red spot 7. Cloud belts in detall 8, Dions against Saturn 9, Dione close-up 10 
Rhea 11. Cratersof Rhea 12. Titan 13. Titan's polar hood 14. Huge crateron Mimas 15. Other side of Mimas = 16. Ap: 
pruaching the rings 17, Underthe rings 18, Below therings 19, «Braided« Fring 20. lapetus 


Set 8148 »VOYAGER 2 at Saturn«, 20 VOYAGER-2 slides DM 35.00 

1, VOYAGER 2 approaches 2, Clouds & rings 3. Storms & satellites 4, Cyclones, spots & jet streams 5. Convective 
regions 6. Atmo ic disturbance 7, Rings & shadows $8. The »C« iy Ring details 10. The »A« ring 11. Looking 
back on Saturn 12. Titan —nightside 13. Titan ~ atmosphericbands 14, The»F«ring 15. Hyperionciose-up 16. lapetus 
revealed 17. Enceladus explored 18, The Tethyscanyon 19. The »F« ring structure 20. Within the Enke division 


Set 8101 »From Here to the Galaxies«, 20 astronomical slides DM 35.00 

1, Moon ~ easternlimb 2,Moon—NElimb 3.CometiKEYASEKI 4.Trapezium 5. »Sunflower« planetary nebula in Aqua- 
rus 6. Nebula in Cassiopeia 7. North Americanebula 8. Sagittarius star cloud 9. Spiral galaxyin Tranguium 10. Sp. gal 
in Canes venatic! 11, Sp. gal.inComaBerenices 12,Sp.gal.inLeo 13, Edge-onsp eth «2 14. Sp. gal. in Canes Ve- 
natici 16. Sp. gal. in Camelopardalis 16, Sp. gal, in Lynx 17. Sp. gal. in Pegasus 18. U.S. Naval Observatory Flagstaff, 
Ar. 19. 6-inch transit telescope 20. 61-inch reflector 


Set 8102 »The Solar System«, 20 NASA/JPL slides DM 35.00 

1, Solar System 2. Formation of the Planets 3. The Sun 4, Mercury 5. Crescent Venus 6. Clouds of Venus 7. Earth 
8.Full Moon 9. Mars 10. Mars; Olympus Mons 11. Mars: Grand Canyon 12. Mars: Sinuous Channel 13. Phobos 
14 — with Moons 15, JupiterRed Spot 16.Saturn 17. SaturnRings 18. Uranus andNeptune 19.Pluto 20. Comet 
ikeya-Seki 


Set 8149 »The Suninaction«, 20 NASA/JPL slides DM 35.00 


1, SuninHa light 2. Total Solareclipse 3.OQutercorona 4.Coronatrom SMM satellite 6.Coronaciose-up 6, Solar magne- 
togram 7, Active regions in X-radiation 8. X-raycorona 9.Acoronathole 10.Solarfiare 11,ActiveSun 12. Eruptivepro- 
minence 13, Gargantuan prominence 14. Eruptive prominence 15, Huge Solar explosion 16, Prominence inaction 17 
Sun in action 18. Magnetic field loops +19. Prominence close-up 20. Chromospheric spray 


Set 8144 »Space shuttle«, 12 first-flight slides DM 24.00 


1, STS1 heads aloft 2. View from the tower 3. Tower clear 4, Launch profile 5. Payload bay open 6, STS control Hou- 
ston 7, In orbit, earth seen through the windows 8, Bob Crippen in mid-deck 9. John Young 10, Approaching touchdown 
11, After 54.5 hours in space Columbia returns to Earth. 12. Astronauts Crippen and Young emerge after the successful mission 
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OUR GREATEST now with reduced dimensions ! 


MONOLITHIC EQUIVALENT 
with impedance transformation without impedance transformation 


XF-OA XPM-OA 600 Q || 30 pF XFM-95902 | 1.6kQ || 3 pF 
XF-98 XFM-98 500 Q || 30 pF XPM-9503 | 1.8 ki2 || 3 pF 
XF-9C XFM-9C 600 © || 30 pF XFM-9S04 | 2.7 kQ2 || 2 pF 
XF-9D XPM-90 500 Q || 30 pF XFM-9801 | 3.3 kg || 2 pF 
XF-9E XFM-9E 1.2 kQ || 30 pF XFM-9505 | 8.2 kQ2 || 0 pF 
XF-9B801 XFM-9601 | 500 Q || 30 pF XPM-9506 | 1.8kQ2 || 3 pF 
XF-9B802 XPM-9802 | 500 Q || 30 pF XFM-9507 | 1.6kQ2 || 3 pF 
XF-9B 10° ome XPM-9508 | 1.8kQ || 3 pF 


* New: 10-Pole SSB-filter, shape factor 60 dB : 6 dB 1.5 


Dual (monolithic twopole) XF-910; Bandwidth 15 kHz, Ry = 6 kQ2, Case 17 
Matched dual pair (four pole) XF-920; Bandwidth 15 kHz, Ar = 6 kQ, Case 2x 17 


DISCRIMINATOR DUALS (see VHF COMMUNICATIONS 1/1979, page 45) 


for NBFM XF-909 Peak separation 28 kHz 
for FSK/RTTY XF-919 Peak separation 2 kHz 


CW-Filters - still in discrete technology 


Se eS 


60dB:6dB44 | 5000 | 30 pF 


60dB:6dB2.2 | 5000 || 30 pF 
60dB 6dB22 500 ©) || 30 pF 


KRISTALLVERARBEITUNG NECKARBISCHOFSHEIM GMBH 


D-6924 Neckarbischofsheim « Postfach 61 - Tel. 07263 /6301 


